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2l

THERMODYNAMIC AND RELATED PROPERTIES OF OXYGEN FROM THE
TRIPLE POINT TO 300 K AT PRESSURES TO 1000 BAR

L. A. Webter

NBS compressibility measurements and thermodynamic properties
‘calculations for oxygen have been extended to higher pressures. The’
fesults of a new exﬁériﬁenfél program arevpresented in the form of
PVT data in the temperature range 58 - 300 K at pressures up to
800 bar. Tables of the derived thermodynamic properties on isobars
to 1000 bar are given, including density, internal energy, enthalpy,
entropy, specific heats at constant volume and constant pressure,
velocity of sound, and the surface derivatives (BP/BT)p and (BP/BQ)T}
Auxiliary tables in engineering units are also given. The accuracy

of the data is discussed and comparisons are made with previous data.

Key words: Density; enthalpy; entropy; oxygen; properties of fluids;
specific heat; velocity of sound.

1. Introduction

Approximately eight years ago this laboratory began publishing a series of
papers on experimental measurements of the properties of oxygen in the range
from the triple point (approximately 54 K) to 300 K at pressures up to about
340 bar. Included in this series were measurements of PVT data and derived
thermodynamic properties [1], specific heats [2,3], velocity of sound [4],
dielectric constant [5], viscosity [6], vapor pressure [7] and critical region
behavior [8]. Recent developments in the design of spacecraft engines, however,
have resulted in the need for thermophysical properties data at higher pressures.
In an earlier, interim report [9], we extrapolated the above results to 690 bar.
In this report we present new PVT measurements to 800 bar and the thermodynamic
properties derived from them. Approximately 348 PVT data points were measured
at 38 densities ranging from 15 to 41 mol/2 (0.48 - 1.3 g/cm3).

The data have been represented analytically for the purpose of interpolation

and to allow calculation of the thermal properties. The tables of derived

* .
This work was carried out at the National Bureau of Standards under the
sponsorship of the National Aeronautics and Space Administrationm.



properties have been extrapolated to 1000 bar. The results have been compared

with published data in this temperature and pressure range.

2. Experimental Method

2.1 Description of the Apparatus

The apparatus, which was designed to make PVT measurements on isochores
(lines of constant density) was originally described by Goodwin [10]. Later
modifications were described by Weber [1l] and by Prydz and Straty [11]. Only a
brief description will be given here. The sample holder is a heavy-walled copper
cylinder of approximately 5 cm 0.D. and 1.6 cm I.D. The volume of the cavity is
27.25 cm3. Corrections are made for the change in volume with temperature
and pressure. The éample is introduced, and the pressure is measured, via a
stainiess steel capillary having an I.D. of about 0.033 cm. Temperature is
measured with a platinum resistance thermometer mounted in a well in one end.

The sample holder is mounted in a nearly adiabatic cryostat, and the small amount
of residual cooling is balanced by means of a temperature controller and a heater
wire.ﬁfappéd around the outside of the container. Pressure is measured with an
oil—opefated dead weight gage described in detail in [l1]. Corrections were made
for the hydrostatic pressure head in the capillary tubing. Density was determined
by releasing the sample into a 22 Q.calibrated glass bulb maintained at room
temperature in a thermostated water bath. Pressure in the glass bulb was

measured with a quartz spiral bourdon gage.

Samples came from commercially available cylinders of ultra high purity
oxygen which was passed through a molecular sieve trap at 76 K at cylinder
pressure to remove any water. The statement of purity from the supplier is as

follows: argon 3 ppm, nitrogen 20 ppm, krypton 16 ppm, total hydrocarbons 17 ppm.
2.2 Experimental Procedure

The sample was passed through the molecular sieve trap and loaded into the
sample holder at a predetermined temperature and pressure, calculated to yield
the desired experimental density. The sample holder was sealed off by means of
a stainless steel valve mounted on top of the cryostat. The measurement system

then consisted of the sample holder, a length of capillary tubing with a volume




o

of 0.068 cm3, the valve, volume of 0.024 cm3, and a differentiél pressure
transducer with a volume of 0.30 cm3. Pressure was then measured as a function
of temperature at a set of integral temperatures along a path of nearly constant
density. When the maximum temperature or pressure waé re;ched; tﬁé sampie was
released into the glass bulb. Measurement of the gas pressure in thé bulb along
with available room temperature virial coéfficients allowed calculation of the

amount of sample, and thus the density.

3. Experimental Results

3.1 The Data

The data consist of 348 points taken along 38 lines of (approximately)
constant density (experimental isochores). Data on each isochore were taken on
the same set of temperatures so that the result would be a set of experimental
isotherms. A two degree spacing was used up to a temperature of 160 K, then
a five degree interval up to 200 K, and a ten degree interval to 300 K. All
temperatures were measured on the IPTS 1968 scale. For each experimental density
one or more points were measured at pressures less than 340 bar, within the
range of the data In reference [1] to check the consistency of the two data

sets. The results of this check are discussed in section 3.3.

The data are given in table I, and their location with respect to the

earlier data is shown in figures 1 and 2.
3.2 Representation of the Data

The present data were combined with those from [1] to define the PVT
surface used for the calculation of the thermodynamic properties. The earlier
data were measured on the IPTS 1948 temperature scale and, below 90 K, on the
NBS 1955 scale, and it was therefore necessary to convert them to the IPTS 1968
scale for the present work. This was accomplished by modifying the experimental

pressures using the relationship,

aP

AP 3T

(T

o 68~ Ty) &Y

where Ti was the temperature on either of the previously used scales. In this



way the tabulated values of the temperature were not changed, and all the
data could be fit to the same set of isotherms. The temperature conversion

tables were taken from [12].

For the purpose of representation the PVT surface was divided into three
regions, and each region was smoothed and interpolated by the means which seemed
most appropriate. Location of the three regions is shown in figure 3, and they
are discussed separately below. Each data point was given a weight compatible

with the estimated uncertainties in the experimental variables.

Low Density Region. A virial-type expansion in density insures proper

behavior of the entropy calculations at very low density and so was used here.

A truncated virial expression with two coefficients,
2
P = RTp (1 + Bp + Cp") (2)

represented the data very well up to a density one half the critical value. The
virial coefficients, B and C, were expressed as low-order polynomials in
temperature, and equation (2) was fit to the data in the form of an analytic
surface. In addition to the PVT data, 14 experimental values of Cv at a density
of 6.1 mol/% were included in the fitting process. None of the new data fall
within the range of equation (2) and so in the present work the data of [l] were
merely refit on the IPTS 1968 temperature scale., The functions and parameter

values used for B and C are given in Appendix A.

Intermediate Densities. The data between 128 K and 300 K at densities

greater than 6.5 mol/% up to the maximum experimental pressure were represented
by 35 isotherm polynomials of the form

N
P = RIp+ ) A pJ T D, (3)

J=1 9

The number of coefficients used varied from four to a maximum of 14 for the 156 K
isotherm. These isotherms were used to smooth the data and to interpolate it to
even increments of density. The pressure-temperature pairs so obtained for a

given density were then fit with an isochore polynomial of the form,



5
P = 7§ AJT(3'2J) . (4)
J=1

A total of 62 isochore polynomials were used to cover the demnsity range from
6.5 to 37.0 mol/%, using a 0.5 mol/% increment in density. The intermediate
densities then were represented by a grid of isotherm and isochore polynomials.
The parameters used in equations (3) and (4) are given in tables II and III,
respectively. |

At subcritical temperatures the isotherms were constrained to agree with
the liquid-vapor two phase boundary given in Appendix B. The isochores were
algo constrained to this boundary. For densities greater than 28.5 mol/%
isochores were constrained to have their second derivatives, (32P/3T2)p, agree
at 128 K with the values given by the high density surface in the next section.
This was done to minimize discontinuities in the derived properties at this

boundary in the surface representation.

High Densities. The high density region, bounded in figure 3 by the melting

curve, vapor pressure curve, and the 128 K isotherm, was represented with a
fourteen parameter empirical function of the form,
2 2

P = RIp + (AlT + A2T + A3 + A4/T) + (A5T + A6T + A7 + A8/T

(5)

2 2

2 2
+ A9/T )p + (AlOT + A11T + Alz)p + (A13T

3
+ A14T)p .
The values of the parameters are given in table IV. In addition to the PVT data,
some of the specific heat data from [3] were included in the fit. These were
used to influence the derivatives of the surface and ensure more accurate

calculation of the derived thermodynamic properties.

Other Data. The melting pressures and liquid-vapor two phase boundary, were
taken from [l], and the critical parameters were taken from [8]. The data were
converted to the IPTS 1968 temperature scale and the curves were refit. The
vapor pressure curve from [7], refit on the IPTS 1968 scale, was also used. The
functions are repeated here in Appendix B with the new coefficients for the

convenience of the reader.

. -



‘Interpolation Methods for Densities. Equations (2-5) are all explicit in

pressure. Therefore the density at a given temperature and pressure was found
by iteration. In the high and low density regions a simple Néwton's iteration
was used along the appropriate isotherm of the analytic surfaces, equations (2)
or (5). 1In the intermediate density region, densities were found by iterating
on the isotherms tabulated in table II. For a temperature falling between two
tabulated isotherms a linear interpolation between the two bracketing isotherms

would be adequate.

Saturation densities at temperatures greater than 128 K in the liquid, or
greater than 150 K for the vapor, were calculated from the functions given in
Appendix B(e). The appropriate isotherm and isochore polynominals were constrained
to this boundary in order to insure consistency between the two-phase boundary
and the one-phase surface. At lower temperatures this consistency is assured by
allowing the saturation densities to be determined from the intersection of the
PVT surfaces, equations (2) and (5), with the vapor pressure curve. These
surfaces were constrained to agree with the equations in Appendix B(e) at 150 K

and 128 K respectively in order to eliminate discontinuities at these points.
3.3 Estimates of Uncertainty of the PVT Data

In references [1,10,11] and several other publications of this laboratory
considerable attention has been given to the determination of the volume of the
sample holder, which is of primary importance in the measurement of the density.
The results of several workers over a period of years indicates that we can
determine this volume with an accuracy of about 0.1%. The uncertainty in the
external volumes comnnected to the sample holder is estimated to be 0.01 cm3. The
effect on the density of this uncertainty varies from 0.036% for the room temper-
ature gas data to a negligible amount for low pressure liquid data. Corrections
made to the sample holder volume for pressure and temperature effects are estimated
to add several hundredths of one percent at the highest pressure and lowest
temperatures. The volume of the 22 £ glass bulb is known to within 0.04%. The
accuracy of the dead weight pressure gage is 0.01 - 0.02%, and errors due to
this source are negligible in the range of the present data. Temperature measure-
ments had precision and reproducibility within 0.001 K. However, the overall

accuracy of the potentiometer used leads to uncertainties in the absolute



temperatures which vary from 0.002 K at 50 K to 0.028 K at room temperature. From
the above considerations the overall maximum uncertainty varies from about 0.17%
for the low temperature, low pressure liquid data to about 0,177 for the high
pressure, room.temperature gas data. The experimental precision is about 0.02%
in density.

For the purpose of this report it was considered most important that the
new data show no appreciable systematic deviations from the data of {1j. For
this reason, 6n almost every experimental isochore, one or more points were
measured at pressuresg within the range of the data of [1] and comparisons were

made with the earlier PVT surface representation. In this way the compatibility

of the two data sets was monitored during the course of the measurements.

In recent PVT measurements on parahydrogen [13] the sample holder had been
subjected to pressures as high as 850 bar. The volume was observed to have
expanded inelastically by about 5%. In the present work, the above cémpatibility.
measurements indicated that the volume underwent further "slippage' by small
amounts on three occasions. Each change could be correlated closely with some
of the highest pressures attained during the work. The only reasonable conclusion
is that the elastic limit of the sample holder occurs at a pressure of about
800 bar. The first 16 experimental runs correlate well with the data of [1] using
the initial volume calibration. The next four runs show an average systematic
deviation from the eérlier data of 0.16%Z. After run 20 the deviation averaged
0.22%, and after run 29 the deviation increased to about 0.72%. The volume of
the sample holder was adjusted by the above amounts, and the corresponding

density adjustments have been incorporated into the data given in table I.

The above uncertainties apply to the experimental data. The PVT surface
representations, discussed earlier in this section, have been incorporated into
a computer program used to interpolate density and to calculate the derived
thermodynamic properties. The last column in table I, expressed as percent
difference in density, indicates how well this program reproduces the experimental

data.
3.4 Comparisons With Other Data

The present data have been compared with the oxygen PVT surface given in [1].

The 56 points at pressures less than 350 bar exhibited an average deviation of



+ 0.04% in density from our earlier surface.

Comparisons with earlier published data at pressures less than 330 bar have
been given in [1] and are not repeated here. Streett and Sagan [14] have published
more recent densities on six isotherms between 96 and 250 K at pressures to 684 atm,
They calibrated the volume of their apparatus by comparing their results with
ours from [1] at low pressures at 100 K. Thus the results of the two laboratories
should be compatible. The differences between their experimental results and
the values interpolated from our PVT surface are shown in figure 4. The agree-
ment between the compressed liquid data, 96 - 110 K, is seen to be good, with
perhaps a slight systematic trend with pressure. The compressed fluid data
between 170 K and 250 K agree less well. These differences may be due, as they
stated, to the thermal expansion correction applied to the volume of their
sample holder. Their container is made of maraging steel, for which the thermal
expansion is only approximately known at low temperatures. Since the data sets
were forced to agree at 100 K, the largest disagreement would be expected at the
highest temperature. 1In addition, our own data has a larger uncertainty at the
higher temperatures due to the larger effect of the corrections for the extermal

volumes.

The vapor pressure equation used here is a refit of Goodwin's equation [7]
on the IPTS-68 scale. It has been extensively compared with the most recent data
and with other equations by Wagner, et al. [15]. The agreement is quite good for
temperatures above 85 K. However, equations fit to the older data (pre 1968)
exhibit deviations from the latest data which approach a maximum of 0.15% at 70 K.
The newest data were measured with thermometers calibrated on the IPTS-1968
temperature scale while the older data were converted to this scale by means of
published conversion tables. The systematic chronological difference may suggest
that there is a small incompatibility between these two methods of arriving at
IPTS 1968 temperatures. Prydz's fit of Goodwin's equation used a value of
148 N/m2 for the triple point pressure, while the present version uses an average
of the best recent experimental determinations, 146.4 N/mz. The triple point
temperature used here, 54.35%9 + .002 K, is that measured with our thermometer.

It agrees with the accepted IPTS 1968 value of 54.361 K within its uncertainty.



3.5 Thermodynamic Properties

Many equilibrium thermodynamic properties can be derived from the PVT surface
by means of well-known relationships. These relationships and the calculation
techniques used here have been given in [1], and‘they'will not be repeated.
Knowledge of the PVT surface allows the calculation of the isothermal change in
a property with density, and to this must be added the value of that property in
the ideal gas state at the corresponding temperature. The thermodynamic properties
of the ideal gas are taken from Woolley [16] and the equations used here are
given in Appendix B. In addition, changes in properties with temperature may be
calculated via specific heat data, and use is made of the specific heat data
from [2,3] on a particular density, 28.687 mol/%, to allow calculations in the
compressed liquid without the necessity of crossing the vapor-liquid boundary.

The results are tabulated for the liquid-vapor coexistence boundary in table Va
and along isobars from 1-1000 bar in table VIa. The same properties are also
tabulated in engineering units in tables Vb and VIb, respectively. Properties
tabulated include specific volume, internal energy, enthalpy, entropy, specific
heats at constant volume and at constant pressure, sound velocity, and the surface

derivatives (BP/Bp)T and (BP/BT)p.

The derived properties were compared in [1] with existing, published
experimental measurements. Comparisons here are confined to those with more
recent experimental results, measurements at pressures greater than 350 bar, and
regions where our surface representation has been modified substantially. Goodwin
and Weber [3] measured single phase Cv data at 19 densities between 0.45 and 3
times critical density. After deleting one, apparently incorrect, Cv isochore
and several points near critical, the remaining 131 data points were compared
with values calculated from the PVT surface. The average of the absolute values
of the relative deviations was 0.897%. Goodwin and Weber also estimated the
maximum uncertainty for each experimental point. If we divide the difference,
|calcu1ated minus experimental Cvl’ by this estimated experimental uncertainty
and average over all the data, the average is 1.05. Thus the Cv data are
reproduced to within their experimental uncertainty. For the data close to the
critical point the differences increase to over 207%. This is not surprising since
the present representation corresponds to an analytic surface which cannot lead to

accurate specific heats in the near vicinity of the critical point.



Calculation of the entropy of the saturated liquid at the triple poinf
begins with the entropy of the ideal gas at.160 K, from [15], and follows a
rather complicated path, detailed in [1]. The value arrived at is 67.11 J/mdi—K.
This value may be compared with the one from Giauque and Johmston [17],
67.10 + 0.15 J/mol-K, found by integrating their specific heat data for éQlid'
oxygen and using their value for the heat of fusion at the triple point. This
comparison may be used to indicate the agreement between these two experiments
and the third law of thermodynamics. It also serves as an independent check on
the reliability of the derived properties of the saturated liquid. Uncertainties
in the enthalpy and internal energy of the saturated liquid may also be estimated
by comparing the three different ways of calculating the heat of vaporization with
the available experimental measurements. This is done in table VII. Here the
AH is the vapor enthalpy less the liquid enthalpy as given in table Va. The
agreement with the quantities TAS and the value of AH calculéted via the Clapeyron
equation indicates that there are no appreciable errors in the vapor pressure
curve. From the above comparisons the uncertainty in the enthalpy of the saturated
liquid is estimated to be no more than 10 J/mol. A careful consideration of the
effects of the PVT surface indicates that this uncertainty increasés to 15 J/mol
at a pressure of 800 bar. In the supercritical gas phase the enthalpy calculations
begin at zero pressure with the ideal gas value, which has negligible uncertainty.
At 300 K the uncertainty increases to 6 J/mol at a pressure of 200 bar, 10 J/mol
at 400 bar, and 16 J/mol at 800 bar. These statements of accuracy would also.
apply to the internal energy. Uncertainties in all quantities are greater in the

critical region.

Calculated values of the velocity of sound have been compared with the
experimental results of Van Itterbeek and Van Dael [18] and with Straty and
Younglove [4]. These comparisons are shown in figures 5 and 6, It is seen that
the agreement is generally good at supercritical temperatures, but there is a
systematic trend which leads to differences up to about 1% at 350 bar, the
maximum experimental pressures. This trend is also evident in the liquid where
the agreement is less good, eventually reaching 3.8% at 68 K and a pressure of

900 bar. The velocity of sound, W, is calculated via the relationship,

10
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from which it is seen that this comparison constitutes a fairly severe test of

the surface derivatives. This is especially true in the highly incompressible

liquid phase where small changes in the volume of a system result in relatively
large pressure changes. Thus small systematic errors in the volumes of the PVT
system could 1eaq to systematic errors in the surface derivatives used in (6).

Additional errors are undoubtedly introduced by the necessary analytical

representation used for ths surface.
4, Summary

Experimental PVT measurements have been made at pressures up to about 800
bar. The data were represented analytically, and the resulting PVT surface was
used to derive thermodynamic properties. The uncertainties in the experimental
and derived properties were analyzed, and the results were compared with other

published data for oxygen.
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Table VII. Comparison.of Calculated and Measured
Heats of Vaporization (J/mol)

T Calculated - This Research Experimental
AH TAS Clapeyron Ref [17] Ref [19]
Equation
54.359 7761 7759 7730
60 7624 7623 7624
68.4 7417 7415 7423 7418
70 7377 7375 7382
76 7222 7219 7224 7228
80 7114 7111 7114
84.1 6998 6996 6996 7005
90.188 6814 6812 6810 6815 + 7 6825
100 6477 6474 6470
110 6062 6061 6052
120 5550 5549 5538
130 4896 4897 4887
140 4004 4005 4005
150 2547 2547 2537
154 1169 1169 1160
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Appendix A.

Parameters for the Second and Third Virial Coefficients
(low density region, equation (2) in text)

(a) Second virial coefficient, in (cm3/mol).

=]

W wH W W
“ &~ LN

(b)

-8.638
1.733
-1.241
3.956
-4.904

J)/4

001 288
064 315
961 054
609 285.
475 356

O O O 0 a0 O
[« N, B S

3.569
-2.696
8.152
-1.229
9.252
-2.771

J)/2

552
578
809
796
345
904

013
423
009
911
993
509

X
X
X
X
X

Third virial coefficient, in

[ T - T

N

10
10
10
10
10

»Lt »n o

(cm3/mol)2.

10
10’

10
10

10
1010
11

10
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(a)

(b)

(c)

(d)

(e)

Appendix B. Fixed Points an

[ VR =¥

Triple Point:

T, - =  54.359 + .002 K
P, = 0.001464 bar
p,(liquid) = 0.04083 mol/cm’

Normal Boiling Point:

T, = 90.188 K
P, = 1.0 atm = 1.01325 bar
p, (liquid) =  0.03566 mol/cm’
pb(gas) = 0.0001397 mol/cm3

Critical Point:

c ° 154.581 K
P = 50.43 bar
¢ 3
Pe = 0.01363 mol/cm

Melting Pressure: (bar)

1l

(&
P+ P [(T/T )" - 1]
2672.27, ¢ = 1.769

(o]

Liquid-Vapor Coexistence Densities, (mol/cm3):

pSAT(liquid) = Ppp + £(D)

Pgapivapor) = pp - £(T)

where

po = p +a (T ~T) +a, (I -T)>
RD c 1 c 2 c

£(T)

It
°©

% (Tc - T)(ZJ—l)B
A —_—
(] J=1 J Tc

16

Phase Boundaries, Thermal

’
Gas at STP
Las at oir



AT

A, = 1.811 3127 = 0.353
A, = 2.775 1793 x 10t a, = 6.0402 x 10™°
Ay = =7.580 9408 x 1071 a. = 9.80 x 1078

The above. relations were used from 150 K to Tc for the vapor, and from
128 K to'Tc for the liquid. Below these temperatures the densities were found
by the intersection of equations (2) or (5), respectively with the vapor
pPressure curve.

(£) Vapor Pressure:

In(e/P,) = A+ B2 + Cx° + Dx(1 - X

X = (1=~T/D/Q-T/T)

7.797 7723
4.577 3000

-1.928 1264
3.293 1232
1.5

i

m U aQ @ P
1

(g) Molecular Weight of Oxygen: 31.9988 g/mol:

(h) 1Ideal Gas Thermodynamic Properties:

o]
2
El(i)_= %AT(J—Z&)_’_A_U_eL_
R J=1 J 8 (eu _ 1)2
where u = A9/T
A, = -1.86442361 x 102 A, = ~1.11035799 x 1078
4, = 2.07840261 x 10 A, = 2.08612876 x 10”1t
Ay = -3.42642911 x 1071 Ag = 1.01894691
a, = 3.50297163 Ay = 2.23918105 x 103
Ay =  2.05866482 x 1077
17



~

o

At T=55K, P=1 atm

= 248.07 J/g
= 6.328 J/gK
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Appendix C. Brief History of the PVT Sample Holder

The PVT sample holder used previously by this laboratory has now Been
retired and replaced by a new one. It therefore seems apbropriate to summarize
its history. The design, fabrication and original calibration were performed _
by R. D. Goodwin, and the descriptions are given by him in ref. [10]. 'Briefly;.v
it is a heavy-walled cylindrical container made of electrolytic tough pitch
copper, having the dimensions 2" 0.D., 5/8" I.D., wall thickness 11/16", and
length 8 1/2". A heater wire was wrapped around the cylinder, and a platinum
thermometer well was drilled in the top end. The sample cavity (5/8" by
approximately 5") had a volume of about 25.85 cm3 at standard conditions. A
stainless steel capillary tube (0.013" I.D.) was used for filling and for

communication with the pressure gauge.

This sample holder has been used for measurements (in chronological order)
on p—H2 [20], O2 [1], F2 [111, CH4 [211], p—H2 [13], CZH6 [22], and the present
work on oxygen. All measurements were made at pressures up to about 350 bar
except ref. [13] and the present work. Independent volume calibrations from
the first four references above indicated an average volume of 25.88 + 0.03 cm3.
Later, in ref. [13] it was pressured to 850 bar and the volume expanded
inelastically by 5.2%. 1In this work experimental pressures of 795-817 bar were
attained on several occasions, resulting in further increases in the volume
totaling 0.7%. Thus we conclude that these measurements define the elastic limit

of a vessel of these dimensions and construction.
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Table IV. Parameters for Equation (5)

A, = 2.163 315 605
A, = ~-4.951 878 499 x 10°
A, = 2.218 375 056 x 102
A, = -5.257 882 219 x 10
A = -1.747 330 429 x 107
Ag = 3.800 674 644 x 10
A, = -1.275 638 488 x 10°
Ag = 2.485 625 682 x 1of
Ag = -2.677 274 930 x 10’
Ay = 4.814 034 026 x 103
Ay, = -9.872 472 202 x 10
A, = 1.603 575 028 x lOZ
Al = =-4.659 223 596 x 10°
AL, = 9.412 696 699 x 10
R = 82.0597
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NBS data.
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TABLE I.

IDEMT. TEMP.
[

101
102
193
104
105
106
107
108
109
110
111

201
202
203
206
205
206

301
302
303

308
306

308

401
«p2
403
404
405
406
%07
©08
409
410

501
502
503
50t
505
506
507
508
509
510

601
602
EO03
&84
€05
606

82.0

PVT DATA FOR OXYGEN.

PRESS .
BAR

T6.180
300.250
388.338
©32.051
475.505
518.591
5584451
601,093
643.186
685.144
7264553

42.672
507.609
5604205
6124459
664.129
715,319

62.203
338.532
377.032
453.073
430.684
5274845
601,971
674.862

315.526
310471
390.125
Wu2.714
494721
546.316
597,226
bu7.05k
67246b4
734,879

484851
312,263
335.6110
332.179
“28.388
47Le264
519.€95
575,657
631,333
6864313

382.071)
4234044
4654076
5474237
€28.073
707.583

DENSITY
#HoL/L

37.298
37,148
37.403
37.083
37.064
37.067
37,030
37.016
364999
364985
36.972

30.370
30.073
30.051
30.029
30.008
29.989

26,849
264607
26,625
26,584
264566
26.548
26,513
2E, 481

32,350
32,151
32.108
32,083
32,060
32,039
32,018
31.999
31,996
31.967

31.022
30.831
30,817
30,792
30,769
30,747
30.727
304704
35.081
30.€60

36,627
36,607
36.588
364550
38,527
36.500

DIFF
PCT

08
»05
«05
05
05
«05
«01
2
02

910

1001

1002
1882

1003
1004
1005
1006
1007
1008
1009
1010
1611
1012
1013

27

TENHP,
K

100.0
10640
108.0
110.0
11240
iided
116.0
118.0
120.0
12240
124.0

100.0
110.0

1420
112.0

11440 °

11640
118.0
120.0
12240
12440
126.0
12840
130.0

112.0
11640
118.0
122.0
12640
128.0
130.0
132.0
134.0
136.0

PRESS
BAR

280.835
399.008
£37.370
4744975
512,859
550.772
588,902
626,757
664,302
701.663
738,641

189.958
376.528

L4 LT

- B3 eR57

4504157
486,663
5234196
559,256
595,111
630,633
666.037
701,137
735,965

323.057
392,725
427,235
495,843
563,733
597.318
630,732
663,872
696,474
729.760

295.280

282 5012
352,583

424,705
456.668
488,560
520.214
551.€96
583.070
bLlh uk9
645,350
676,077
706,634
737,123

OENSITY ODIFF

KOL/L

36.061
35,998
35.982
35,966
35,950
35,935
35.921
35,907
35.894
35.881

35,869

35.527
35,418

2E a4

35501

35.385
25.369
35.354
35,340
35,327
35.314
35.301
35.289
35,278

344836
34,800
34,783
34,753
34,726
34714
34,701
34.690
34,678
34,667

PCT



IJENT

1101
1192
1163
1104
1105
1106
1207
1i¢

1109
11190
1111
1112
1113
1114

1201
1262
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214

1301
1302
1303
1304
1305
1306
1307
1308
12109
1310
1311
1312
1313

101
1602
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413

TAGLE I.

+ TEMP,
L4

12043
12640
133.0
132.0
13440
13640
13840
1u4daed
14240
lub.0
14640
148.0
150.0
15240

12440
13z.0
13640
138.0
14040
14240
Lut.d
14640
14840
150.0
152.0
15440
15640
15840

12840
140.0
14240
14400
14640
14840
15040
152.0
15446
156.0
153.0
160.0
16540

136.0
144.0
14640
14840
150.8
152.0
15440
156.0
158.40
16040
165.0
1700
175.6

FVT OATA FOR CXYGEN.

PRESS .
BAR

273539
wli.127
4364158
450.121
439,911
519.533
Shea9e?
577.700
€36.901
63%.904
664 7710
€33.426
7214613
7+49.990

2b7.8506
382.118
4384565
466+532
4944527
5224254
549,844
577.252
Blu.278
£31.491
6584633
665,502
7124333
738.9¢8

2504948
410163
4364252
4624359
488.329
5144126
539,820
565.411
590.833
615.930
641.135
666.247
7284426

283.934
342.333
436.634
43140646
455293
479,333
503.236
527.173
551037
574,602
633.230
6914344
74845686

OENSITY
MOL/L

334478
33.413
33.398
33.385
33.372
33,360
33,348
33,335
33.320
334313
33.303
33.293
33.283
33.274

32.853
324789
324761
32+749
32,737
324726
32.714
32.703
32.€92
32.€82
32.€73
32.€63
32.653
32. €44

324141
32,052
326041
3240629
32,017
32.006
31.995
31.985
31.975
31.964
31.954
31,945
31.923

31.361
31.308
31.294
31.282
31.270
31.259
31,249
31,239
31.229
31,219
3141986
314174
31.153

DLIFF
PCT

=05

~e03

IOENT.

1501
1502
1503
1864
1505
15C6
1507
1508
15093
1510

1£61
1602
1603
1604
1605
1606
1607
1608
1609

1701
1702
1703
1704
1705
1706
1707
1708
1709
171¢

1801
1802
1803
1804
1805
1806
1807
1808
1809
1810

1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911

28

TEMP,
K

150,07
158.0
160.0
165.0
170.0
17543
180.9
185.0
130.0
195.0

14040
170.G
175.0
150.0
185.0
135.0
200.0
21540
22040

15640
16540
170.0
17540
180.0
185.0
130.0
19540
200.0
210.0

8040
82.0
8440
86.0
88.0
30.0
92.0
4.0
96.0
98.0

780
8640
88.0
30,0
92.0
9440
96.0
98.0
100,90
102.0
10440

PRESS .
BAR

311.237
3944817
4154514
4569638
5174978
5684504
618.588
6684124
7174145
7654408

1104001
3784284
421.847
4654105
508.226
5924765
6344638
717,394
795494

302.947
3884422
435,338
481.964
528,118
673.964
619,364
664,317
708.8640
79€.228

324,334
375,972
427 .667
479,192
530.306
581,836
631,507
681,525
7306.995
779.778

155.852
351.684
40040622
449,043
497,467
545,482
592.523
640.054
686.937
733,443
779.570

DENSITY
HMOL/L

29,732
29.686
29,675
29.650
29.827
29,604
29,583
29,563
29,544
29.526

284137
27.954
27,931
27,%09
27,889
27.850
27,832
27,798
27.766

28,761
28,712
28.683
284665
284644
28,624
28,604
284586
28.568
28,534

384755
38.729
38.705
38.683
38.663
38.6044
38.627
38,611
38,595
38,580

38.272
384152
38.129
38.107
38.087
38.068
38,050
38,035
38.019
38.005
37,991

OIFF
PCT

~sbts

-e01
«01
«33
«03
«0te
«03
«03
o Ol
+01
«00

=03
-+03
~e03
=03
=02
-+ 01
=2
-e01
-+01
- 01

=03

-.02

~e 01



IDENT

2001
2002
2003
2004
2005
2006
2007
2658
2009
2010
2011
2012

2101
2102
2103
2104
2105
2106
2107

2201
2202
2203
2204
2208
2206
2207
2208
2209
2210

2301
2302
2303
2304
2305
2306
2307
2308
2309
2310

2403
2682
2403
240t
2405
2606

2501
2502
2503
2504
2505
2506
2508

TABLE I.

« TEMP,
K

40.0
90.0
32.0
b0
956.0
98.0
100.0
102.0
10446
106.0
108.0
110.0

The0
76.0
78.0
30.0
8240
8440
36.0

74,0
76.0
7840
806G
8240
8440
86.0
8840
80.0
92.0

165.0
170.0
180.0
185.0
190.0
135.0
200.0
21040
22040
230.0

165440
195.0
200.0
210.0
230.0
24040

170.,0
21040
22040
230.0
2u0.0
250.0
270.0

PVT GCATA FOR OXYGEN.

PRESS »
BAR

1284897
364,155
410,689
457.351
503,707
549,620
595.295
640,521
685,473
729.953
773.981
817.663

465,025
5234440
581,754
639,553
6364376
753,648
809.657

339.426
365,506
420,452
475.490
530,496
534,937
639,136
6924737
745,927
798.639

281.456
321.883
401.918
4414559
580,937
519,758
5584576
635.415
710.925
794,892

194.048
392.311
424,851
489,119
615,355
677533

1844862
415.984
472,409
528.204
533.383
638.015
745,446

DENSITY

HoL/sL

37.874
37.729
37.700
37,686
37.668
37,650
37.633
37.618
37.603
37.588
37.575
37.562

39,969
39,946
39,925
33,905
39,887
33,869
39,853

39,406
39.377
39,3514
39,328
39.306
39,286
39,269
39,251
39,235
39,219

27.084
27.059
27.013
264992
264973
260953
26,935
26,902
264 869
264838

254116
24,986
24.968
244934
24,872
24eB43

23,796
23.642
23,611
23,581
234553
23,526
23.472

DIFF
PCT

- 02
=03
-s03
=03
-02
=02
-2
=«01
-a00
«00
01
«02

o5
06
«05
05
«05
+Q5
«05

82
«02
G2
«03
«03
«03
L
04
o 04
«05

=-s02
-e01
« 01
01
02
«02
«03
«03
« 05
-« 00

=04

IDENT,

2601
2602
2603
2604
2606
2607
2608
2609

2701
2702
2703
2704
2705
2766
2707
2708
2709

2801
2602
2803
2604

2901
2902
2903
2904
2905
2906
2907
2908
2903
2910

3101
3102
3103
3104
3105
3106
3107
3108
3109
3110

3201
3202
3203
3204
3205
3206
3207

29

TEMF,
K

5d¢0
6led
Bhed
6640
70.0
72.0
Thoi
764l

20040
23C.0
24040
25040
26040
270.0
280.3
29040
300.0

220.0
23040
24040
250.0

130.,0
18540
190.0
19240
200.0
210.0
22040
23040
2u0.0
25040

210.0
220.0
2306.0
240.0
25040
260.0
27343
280.0
290.0
33040

230.u
24040
250.0
26040
270.0
230.0
300.0

PRESS
JAR

172.477
2374036
366163
430,831
559,035
€22,811
6854359
7470430

2664302
398,631
4426133
435,196
527.868
570.032
6124047
653.693
t94 4930

463.832
5244245
579.259
£33.8+9

3324437
6L 117
403.350
4384488
473,412
542.5355
610.€24
677.880
Tuk 415
805.947

353.120
4224527
451.501
499,994
548.041
595.713
6u42.833
6834464
735.763
730,437

Iuba748
383.599
»21.128
4584330
435.379
568.539
6044637

DENSITY
MOL/L

40s933
u3.896
40e825
404796
40745
“G.725
40.7006
40.€E85

21,107
21,016
204991
20.965
2044wl
23,916
23.892
20,869
20,846

23.552
23,522
234495
23,467

254845
25,824
254804
25.78%5
25.766
25.732
25.700
25.€E68
25.640
25.612

22.231
22.201
22,172
22+ 4b4
22,119
224094
22,069
22,046
22.022
21,598

19.604
19.575
19.550
19.527
19,504
19,458
19,437

D1FF
PCT

ol
el
«G2
02
i3
L3
b
<04

~e 05
-eG3
-e02
=04
- 02
-e02
-e02
=02
=e01

-e05
- 03
-.02
~el1

~ei3
=3

~e03
~.01
=e 00
-.00
=ell
<00
-al1
-.03

T3

W04
«04
02
.02
03
«01
«01
«01

CIXEY
-.00
-.01
201
<01
«d2
Ul



TABLE I. PVT DATA FOR CXYGEN.

IDENT. TEMP. PRESS. DENSITY DIFF
K BAR MOL/L PCT

14601 10040 336.427 364391 =405
14602 102.0 377.166 364370 =.04
14603 104.0 417.667 364351 <=.04
14604 106.0 457.858 36,333 =-.04

14701 23040 3164385 18,675 ~=.02
14702 240.0 3500868 184651 <=.00
14703 250.0 385.113 18,627 =.01t
14704 26040 419.048 18.804 ~.01
16795 27040 4524799 18.581 -.G0
14706 28040 486.317 18,558 02
14707 290.0 519.554 18,537 01
14706 300.0 552.531 18.516 -.00 -

14801 250.0 3184318 16.570 «00
14802 260.0 345.832 16,550 «00
14803 2700 3734175 16.529 <00
14804 280.0 400.3%7 16.510 «01
14805 29040 427.313 16.491 =~-.00
14800 30040 4564145 164472 =-o01

14901 250.0 689.439 24.210 «06
14902 260.0 746.765 24.181 ~-.01
14903 27040 B833.057 24+,158 ~.00

15001 140.0 0S.000 284946 =.02
15002 180.0 382.735 26.720 =-.01%
15003 190.0 459.607 26.679 -.01
15004 23040 535.414 26,642 01
15005 210.0 ©610.161 26.608 01
15006 220.0 683.709 26.576 02

15101 210.0 183.752 15.188 -.09
151902 22040 207.855 15.168 =.08
15103 23040 2314804 15.148 =407
15104 24040 2554598 154128 =06
15105 25040 279.256 15,108 -«04
15166 260.0 302.764 154089 =.05
15107 270.0 3264113 15.070 =a04
15108 280.0 3494311 15.052 =05
15109 29040 3724352 15,034 =405
15110 300.0 395,276 15.016 =~«04

15201 86.0 170.593 37.295 ~-.05
15202 90.0 259.945 37,237 -.0b
15203 98.0 4360920 374146 <~.0b
15204 106.0 610.211 37.079 ~-.04
15205 86,0 170.171 37.296 ~-.06
15206 94e0 3uB.uld 37.188 =-.07
15207 10240 ©£24.059 37,111 =405
15208 9840 4364077 37.146 =406
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TAOLE II. PARAMETERS USED IN EQUATION(3), WITH P IN

ATHOSPHERES,

T=128
~e7387696373E404

T=130
~.6904662570E+04

T=132
=+3927074481E+04
+2902875300€+10

T=136
~e3919936983E+¢04
+2324207873E+10

T=136
+1585355029E+0%
«91236408719E¢10

T=138
«4156712924E+03
«7337562395E¢10

T=140
+1964224053E+04
«9356763017E+10

T=142
«2034302457E+04
»9570130951E+10

T=144
«2615700871E ¢G4
«10766253J1E+11

T=146
215655743236 +0n
«9065478910E+10

T=148
+1112763799E+ 04
+5293616373E+10

T=150
+B8269702864E4+03
«7789424170E+10

=152
+6188975595E+(3
27 3250386062E+10

T=154
+5283768507E+03
«7022584158E+10

T=156
#«B74336U053E+10
«3154978307E+20
«1524190339E€+27

T=158

~«1058883B57E+11

~«3577630541E¢19
~e1439072389E+25

T=160

~+1890532975€E¢10
«1677098322E¢18
«2093301167E+24

T=165

=e13264241323E¢10
«7108370186E+18
«4144565067E424

T=170

=.6850119223E+10
~e4914254130E¢18

T=17%

~«5686977727E410
~e3781736517E¢18

T=180

=e3342665457E+10
=+1400038640E+18

T=185

~+«8307965395€+409
~e6452078295E¢16

T=190

=+9231049270E4+09
= 7446624303E+16

T=195%

~e1000466046E+10
“+7974360910E+16

DENSITY IN MOL/CH3.

«8613573588£+406

«814L8007566E+06

«4385347307E406

24543231 306E406

~22828579479E406

~e1178318535E+06

=~e3289823003€E+06

=2 3424520724E+06

=s4326476924E436

-+2825748479E+06

~e2173463702E+0b

=e1756349894E¢06

~e1434709869E+06

~e1279574957E4C6

=«5055072584E+13
«2563250316E+422
=.2647369La5E+28

+2759906669E+13
«1777591209€421
#+7485389110E+25

+2610036040E+12
~21186660509E+20
=+1315026311E+25

22289338337€+11
«4021027775E+20
~+2267355942E425

«1331290849E+13
«1395601516E+20

«1G79126629E413
+1058096800E+210

»5680615089E+12
+3538278676E+19

¢1160651154E¢22
«36451T3ISYELY

«12204€3336E412
«5029915467E417

+1282735705E+42
«5726853686E417

=+3520273723E+08

=+3371703659E+08

~+1595389526E+08

=+1756369095E+08

+1934547989E+08

+1062726677E+08

«2135015760E+08

«2220127022E+08

+273513760LE+08

«1930780962E+08

1576340531+ 08

«1348382326E+08

«11606470172¢08

«1059803351E¢08

-.1080376663E+07
«1486616145E+16
«14L9B822064E 424
«2693111291E+29

~e1080117302E+407
~eb4bLB3D2I6BHE+ LS
-.5832117297E+22

~.1054706897E407
~«1096966887E+14
«5205400074E+21

~2a1024116979E+07
+3956536549E+1t
«1451606360E+22

1005218261E+07
«+1523843634E+15
~22238957431E+21

~+9732845193E406
+12345153647E+15
~+1679036013E+21

-« 9400353799E+06
«5757585239E+14
=.5207081623E+20

=+9038182729E+06
~e9646679901E+1LT

-e8778584525E406
~e 98944 36509E+13

-«8522529551€406
=e1011504369E+14

«4812801940E+09

«4b62686879E+09

«9553876267E408

«1494163545E+409

=~-6690118927E+09

~e4b41521929E+09

=+7042983480E+09

~.7260407428E+09

«B542876824E409

-«6623263610E+09

=»5762459083E+09

«5200178370E+09

=eh7D9792540E+09

~o4t15354652E409

«2716635793E+08
-.2664591312E+18
5696829740E+25
-+1216960922E+30

«52687014417E408
«4857089840E+17
+1209925318E424

«3627311635E+08
1023579420E+16
«14032965357E+23

+3581886530E+08
7618361990E+16
~e3262043455E€+23

+4B256452662E+4008
+1082257802E+17
«1539068797E+22

+4520261192E+08
«8482227839E+16
«1145416312€8422

«3945905338E+06
+3561296615E+16
+3355008091E422

«3176803930E+08
+3936350447E+15

+3201823518E+08
«4165569753E+45

«3213256029E+08
«4300258962E+15
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TAGLE II. PARAPETERS USED IN EQUATION{3), WITH P IN

ATMOSPHERES,

~e17401923774410
-+156355u001E417

T=210

«GUL6755519E+68
«21987684n3ct16

T=220

«3164773452E+10
«4761391J07E+17

T=2¢30

-.zG87185131E¢15%
-+1891023676E417

T=240

*e4330743u39E+10
«73006370358+¢17

T=250
412645380L3E+1G
T=2%0
CLu2491136T7E4L9
1=270
7027528758409
T=280
«7255350772E+04¢
T=290
«5583114635E+09
T=23¢h

~+5953805635E+40Y

DENSITY IN MOL/CM3.

+2089392965E+12
«1201563615E+18

~e2897334157E+1L
~.2600660299E+17

~o9541€63221E+12
-eu718894082E¢18

+2657020204E+1R
«1707383216E+18

«7493725551€¢12
«7240G325140E+18

~e1159482577E+12

~«396833541bE+11

~.6253368902¢e+11

«2502398601E+10

~e4114772957E¢1 8

W42B80200917E+11

-.8303652338E+006
-e1766699163E+1u

= 77278674772+¢06
02176678161E+13

—e 7140604835406
«4188435284E+1y

-.6909315316E+08
~e1962522563E+14

-.£563610270E+06
~e628B77166LE+LY

-.5821220168E+06
+53635773u2E+13

~e5677031930E+06
«230687764bE+13

-«5051116767E+06
«3402759717E413

~.4696633407E¢06
«5727701227E+12

~42€21R7785E+06
«2570277193E+13

-4 026871028E+06

+3459629943E+08
«7595168216E+15

+2779026825E+08
+6829699862E+1 4

«1785661640E+08
«1928279756E+16

«35154E80341E408
«8612692615E+15

+4353957840E+08
«2990527217E+16

+2094212657E+08
«6633726814E+14

+2505523545E+08
«2024B7T7BLE+LL

»2398434732E+08
«3922636005E+14

«2699071029E+08
+6705950909E+13

«2483357625E+08
«2702391675E+14

«3220616723L4+08
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TABLE III. PARAHETERS USED IN EQUATION (&), WITH P IN
T IN KELVINS,

ATHOSPHERES,

<0065 MOL/CH3
L6176284459E+00
L6622622812E+16

0070
«6735903322E+00
+56609388156+16

<0075
#7312442020E400
470618264 0E¢16

«0080
«7907767731LE+00
«3931107176E+16

0085
+8512802910E+00
+8681677936E+15

«0090
+9139540372E+00
=+1292123434E416

«0095
+»9787632549E400
=+2966803432E¢16

«0100
«10460T77427E+01
~¢3038421143E+16

«0105
+1116129928E+01
~+1D41217863E+16

«0110
21189423014E+01
+395514L5424E+16

«0115
«1266433086E+01
«1338930938E+17

«0120
«13471B1789E+01
+2668635158E+17

0125
«1432571214E451
«4B0B679358E417

D130
+1522295931£+01
+6978490023E+17

«0135
«16166426961E¢01
+9752630883E+17

0140
«1714903906E+01
+1280585358E+18

0145
«1816876927E+01
+1582999193E+18

»0150
«1922096575E+01
+1865921476E+18

0155
«2030114540E+01
«2107911400€E+18

«0160
«2141357321E+01
«2316263221E+18

«0165
22255242308E+01
«2466562951E+18

0170
«2372644387E+01
«2575816087E+18

«0i75
«2493245482E4+012
+2631233236E+18

«0180
«2619169678E+01
+2682907880E+18

«0185
«2749608119E+01
«2703031932E+18

«0190
«2883455162E+01
*2664633371E+18

-+1187062036E+05

~«1363226460E+05

=e1553190713E+05

=e1758299117E+05

-+19607&0397E¢0D5

~22180718145E+05

=e2015283745E405

~a26696110793E+05

~e2945868231E405

~+3250301684E+05

-+3589970622E+05

-+39619451440E+05

-+#379932298E+05

~e4B3IHT745885E+05

-«5324566228E405

~a56643313700E+05

-.6373761327E+405

=e6905352450E+05

+e7T426107929E+05

~e7939732630E+05

«eBL30IU6TIIEFOS

~«8910741623E+05

~+9368779156E+05

~e9837892876E+05

~e1029817302E+06

=«1072564618E¢06

»1692560508E409

«1900609242E+09

22131182947E+909

.2391722317E¢09

257297497 3€+09

«2803226756E+09

+3063545999E+09

+3390022499€E+09

«3797513246E¢09

«&323504711E+03

«5017299752E+09

«5857822502E+09

«693260563LE+09

«8179078166E4C3

«9585998755E+09

+1214342651E+10

+1264059320E+10

«1420921775E+10

«1543807850E+20

«1665346981E+10

«1765913624E+10

+1852495307E+10

«1919169738E+10

«1986632805E+10

«2042855073E+10

«2074335690E+10

=~.1992706705E+13

-+2106636911E+13

=-e223762B053E+13

=e2403726306E+13

=e2327134599E+13

=e2347529772E+13

~e2416238562E+13

~+2639799518E+13

~e3062264899E+13

~.3781763430E+13

-oh940B893640E+13

~e6481351452E+13

~+8637932946E+13

~e1123596935E+14

~e1424632561E4+14

~e+1755211795E+1%

~e208326812LE+14

~¢239255794TE+14

~e2661208772E+14

=~+2896860356E+14

=«3074089416E+14

-+3211356126E+14

=e3294356846E+14

=23377253386E+14

=+3429505589E+14

~e3419227179E 414
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TABLE III. PARAMEVERS USED IN EQUATION (M), WITH P IN
T IN KELVINS.

ATHOSPHERES,

«0195
+3022821483€E+01
«2613521173E+18

«C200
+3167522663E+01
+25388992008E¢18

«0205
«33192055683E+01
«264T4324619E+18

#0210
«3477044513E401
02396082269E+18

«0215
+3650270053E+01
«2487253854E¢18

Q220
«3816235789E401
+228552L396E+18

<0225
«399646284TE+Q1
«2201158047E+18

»0230
e4193456563E+01
22215088826E+18

20235
e8399217468EDL
22212607411E+128

0240
+4589859566E+01
+1982991153E+18

0245
«h77276C0080E+01
01620202621E+18

.0250
+b966754124E401
«1293718094E+18

«0255
«5129437497E+01
+7136255269E+17

0260
«5370077407E+01
«5805189435E+17

+0265
»5738985262E+01
«1083105899E+18

0270
«5981687876E+01
«8665826030E+17

+0275
61505661 91E+01
+3413029065E+17

.0280
«6266181707E+Q1
~¢3310598738E+17

»0285
«6871335060E+u3
«8391834L456E+17

#0290
«7378536177E+01
#1181215671E+18

«0295
+7836266839E+01
+1286487272E+10

<0308
«8140476217E+01
+1086634303€E+18

« 0305
«8423751731E401
+8512408680E+17

<0319
+8368752737E¢01
«1702097229E+16

=e1115145609E+06

=e1156651246E¢06

~41199338885E¢06

~»31241152355E+06

~e1297102491E+06

*21328211478E+06

~+1369634135E+06

~e1422854289E¢06

~.1875099671E%06

“e1494433542E+06

-+1490627 396E+06

=~s1488164279E406

~+1434210870E+06

~e1l458858694E+406

-e1615496704E+06

=~+1613128673E+06

~s1518736315€¢06

=~+1358320819E+06

=+1690569998E¢0¢6

~+1872586811E+06

~+1982546381E¢06

=»1940624176E+06

~«1866226996E+06

~s1484323169E+08

+2100478136E+10

«2116354121E+10

«2136242190E+10

«2148681194E+10

©2241970294E¢10

«2190274734E¢20

«2196604129E+10

«2262083640E+10

#+2320751742E410

»2223845168E+10

«2023839312E+10

«1837225980E+10

+1433617623E+10

»1375139403E+10

«1866352302E+10

+1712257918E+10

+1219975321E+10

+5103503234E¢09

+1675136529E+10

+2173994817E410

02412088586E+10

»2178156600E+10

+31865631166E+10

«6137051969E+09

*+3396k32149E+14

~e3349111384E¢16

~e33164046835E+14

=e3263671536E+14

~e3411774920E+14

~a3215321891E¢14

~e3159105933E+14

~e3I231436745E414

~.3287102116E+14

~e3031461849E+14

=e2581413484E414

~o21707644TTESLS

=+1370001516E+14

=e1219783355E¢14

=+2043408537TE+14

~21749945901E¢14

“29140194147E+13

«2252228803E+13

~+1710102961E+14

~e2401852282E+14

~e2673674598E+14

~e2327692173E+14

=+ 1887722277E 414

~+2038297513E+13




TABLE III. PARAMETERS USED IN EQUATION (&), WITH P IN
T.IN KELVINS,.

ATMOSPHERES

«0315
«9004317322E+01
«7962275787E+16

-0320°
«1021852438E+02
«TU34944272E+17

«0325
21117620447E+Q2
+1206516311E+18

«0330
+1239370523E+02
+1651326215E+18

«0335
«1286118693E+02
+1552669672E+18

+0340
e1102347294E402
«5063649868E¢+17

0365
»6u87646380E¢01
=¢1698974)30E+18

«0350
«6599178461E401
~¢1821056667E+18

0355
«7782404985E401
~.1489492921E+18

+ 0360
«8859467757E+¢01
~e1215437386E+18

+3365
+1209676345E¢02

0370
«12493791682E+02

=»1626986069E+06

~e2174302564E+06

=+2532109709€E+06

-.3003514241E406

=02966512428E406

=e1542310454E406

«1496878160E+06

«1755553440E406

«1331541370E+06

«1311574520E406

-«4809602078E+05

~e4265576038E+05

+8885973690E+09

+2276114517E+10

+3206203645E+10

«4319737841E+10

+4203295265E+10

«1095439690E+10

~¢5523968979E+10

~«5990925532E+10

~¢5079605464E+10

=+4338007170E+10

~e6884750415E+09

~.6073234125E+09

e 4t77933004E+13

-.20323078b7E+14

~e3121713517E+14

-+ 4289756707E+14

~e4123146091E+14

~+1164431562E+14

«5127288129E+14

+5510987983E+14

W4565733581E¢1h

+3822130345E+14

e 31LELZ2434LE+13

+2352097880E+13
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TEMPERATURE
K

54,359
544359

56.000
56.G00

58,000
58,000

60,000
60.0u00

62,000
62,000

64,000
64,0600

6E. 0G0
664000

68,000
68.000

70.0080
70,000

72,000
72,000

744000
74,0060

76.000
76.000

7R2.600
78,000

80,000
60.000

82,006
B2.000

84,000
34,0600

864000
86.000

33,000
38.000

90.000
30,000

32.G00
92.600

94,000
94,000

96.06G0
9€.000

98.000
98.000

100,000
109,000

102,000
102,000

104,000
104,090

TABLE Va. THERMODYNAMIC PROPERTIES OF OXYGEN ON

PRESSURE VOLUME ISOTHERM  ISOCHORE  INTERNAL
DERIVATIVE DERIVATIVE  ENERGY

BAR cnds6 BAR-CH3/G BAR/K JsG
+00L46 .7652 8698, 39,721 -193.4
00146 36446.72 161, 35.0
.00282 .7696 8494, 38.555 ~190.7
.00242 60229,20 145. 3641
L00427 J7750 8246 37.228 -187.4
00427 35293.08 151, 37.4
.00724 .7805 8000, 35.991 -184.0
L00724 21510.62 156, 38,7
.01185 .7880 7755, 34,827 -180.7
.01185 13585,06 161. 40,0
,01876 .7916 7512, 33.726 17744
L01874 8865.28 166, 41,2
.02876 7973 7270, 32,678 ~174.0
.02876 5949470 171, .000 42,5
L0429% .8030 7029. 31.676 -170.7
+06296 4102.29 176. £001 43,8
.06253 8089 6790. 30,716 “167¢
.06253 2897.25 180, .001 45,1
.08898 ,81649 6553, 29,785 ~16448
.08898 2091435 185, $004 46,3
s12401 .8210 6317, 28.806 -160.7
$12401 1539.92 130. L0032 4745
+16954 .8272 6083, 284014 ~157.4
L1695 1154462 194, .002 4848
.22775 L8336 5850, 27,164 ~154.0
22775 880416 198. $003 50,0
+30104 L8401 5620, 26.335 -150.7
+30104 681,16 202. .004 5142
.39205 .8468 5393, 25.523 ~147.3
+39205 534450 206, . 005 52,3
,50362 .8536 5167, 244728 ~144.0
.50362 824,76 210. L0086 53.5
$63881 .8607 4945, 23,947 ~140.6
.63881 344,50 213, .008 5446
,80087 .8679 4725, 23,179 ~137.2
.80087 277,51 216, .010 55,7
.99321 L8754 4509, 22,423 ~133.8
.99321 227.73 218, .012 5648
1.22 .8831 4296 21.677 ~130.5
1.22 188,57 221, S014 57.8
1,48 .B911 4086. 20,941 -127.1
1,48 157465 223, .017 56,8
1.79 .8993 3880, 20,214 ~123.7
1.79 132,48 224 .021 59.7
2.14 .9078 3679, 19.496 ~120.2
.14 112.25 226, L0246 60,7
2454 29166 3481, 18.786 ~116.8
2454 95,74 226. .029 61e5
2.99 9257 3288. 18.085 -113.3
2.99 82414 227. £034 62.4
3.51 .9352 3100, 17.392 ~109.9
3.51 70.87 227. 040 63,1
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ENTHALPY
J76

-193.4
%341

=190.7
50.6

-187.4
52.4

=13%4,0
She2

=-180.7
So.l

~177.4
57.8

-174,0
59.6

=170.7
61,4

~167.4
63,2

~164.0
64.9

-164.7
66,6

=157
6843

~154,0
7040

=15047
717

~147.3
73.3

=143.9
74.9

-140.5
Toule

-137.2
77.9

-133.8
79els

“130.4
80.8

=126.9
82.1

“123.5
83.4

~120.0
84.7

~116.6
85.8

-113.1
8740

~109.5
88.0

ENTROPY

J7G=K

2,097
€6.558

2e147
6.u55

2.205
€339

2.2€2
€.232

2.316
64136

2.3€9
Bedls

2.520
5.960

2470
5,883

2.518
S5.811

24565
a7l

2,611
5.682

2.656
SebZb

2.699
5.570

2.701
5.518

2.783
S.u72

2.823
5.427

2.863
5.385

2.902
5,345

2.940
5.307

2.977
5.271

34013
5,237

3.049
S.204

3,085
5.173

3,119
5.163

3.154
5114

3,187
5.086

Cv
J7G=K

1.087
«€56

1.084
+65C
1,079
€S0

1.072
+ESC

1.06%
«E50

1.058
1651

1,049
651

1.040
«651

1.031
651

1.021
652

1.011
652

1.001
«653

+990
#6584

«980
«655

«969
+ESE

«958
658

. QU7
«659

2937
»661

«927
<663

«916
«B6E

«907
+668

«897
672

<888
«675

«880
«679

«872
+683

«866
«688

cp
J/G=K

1,085
910

1,685
«310

1,668
911
1.664
«911

PEY-1: LY
«211

1.665
912

1.665
«313

1.6686
» 914
1.0067
«515

1.668
217

1.670
+519

1.672
«921

1.e74
925

1.676
«923

1.679
«933

1.632
«938

1.636
0943

1.631
+950

1.696
358
1.701
967

1.708
«977

1.715
+988

1.723
1.000

1.732
1.014%

1742
1.030

1.753
1,047

VILOCITY
OF SOUND
M/S

1154,
L4l

1142,
143,

1128,
145,

111b,
148,

1101,
15C.

1087.
152,

1374,
155,

1lEL,
157,

1348,
159,

1325,
161,

1321,
163,

1008,
165,

994,
167,

381,
169,

967,
171

953,
173.

938.
175,

923.
176,

908,
178,

893,
179,

877,
180.

8621,
182,

845,
183,

828,
184,

810,
185,

792
186,



TABLE Va- THERMOOYNAMIC PROPERTIES OF OXYGEN ON THE SATURATION BOUNDARIES
TEMPERATURE PRESSURE VOLUNE ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY
3 DERIVATIVE OERIVATIVE ENERGY OF SOUND

K BAR cn/6 BAR=CHY/G BAR/K J/6 J4/6 J/6-K J/G-K JIG=K H/S
106.000 408 0451 2917. 16.708 =106k ~106.0 3.220 «8610 14766 774
106.000 heDB 61.46 226. <046 63.9 89.0 5.059 «693 1.067 187,
108,000 LeT2 9553 2738. 16.033 =102.9 =102 4 34253 «855 1.780 755,
108.000 4e72 53.55 225, «053 6446 89,8 5.033 +638 1.088 187,
110,000 Sefs3 +9660 2566, 15.369 ~99. 4 ~38.8 3.286 «851 1.796 736,
110.000 5¢43 46,86 224, 2061 65¢2 90.6 5.008 o704 1.1t2 188,
112.000 6e22 9771 239¢8. 16,716 =95.8 ~9542 3.318 + 869 1.814 716,
112.000 b.22 41417 221. o071 65.7 913 4,983 o710 1.138 188,
1144000 7.09 +9888 2236, 16,076 =-92.2 ~91.5 3350 847 1.835 696
114,000 7.09 36430 219, LS 6642 92.0 4.959 o717 1167 189,
116,000 8.06 1.0010 2080. 13.450 ~88.6 =874+8 3.381 o847 1.857 €76,
116.000 8.08 32.12 216, «093 667 925 4,935 «T20 1.200 189,
118,000 9.08 10138 1930. 12.842 =85.0 ~84.0 3.412 o847 1.883 6554
118.000 9.08 28,50 212. +106 67.0 92.9 4,912 2731 1.236 189.
120,000 10.22 1.0272 1785, 12.252 -B81.3 =80+2 3.443 848 1.912 635,
120.000 10.22 25.36 208, 120 67.3 93.2 4,889 760 1.277 189.
122.000 11.46 1.0614 1646, 11.685 ~77.5 =763 3.476 « 848 1.946 6lb,
122,000 11.46 22.62 203, «137 67.5 3.4 4.866 o748 1.322 189,
124,000 12.80 1.0563 15124 11,143 -73.8 “72e4 3,505 847 1.984 595.
124,000 12.80 20.22 197, «155 67.6 93.5 4.843 =757 1.370 189.
126.000 14425 1.3722 1382, 10.631 ~69.9 =63+ 3.536 4863 2.028 S77.
126.000 14,425 18.112 191, «175 67.7 93.5 4,821 2767 1,432 189.
128,000 15.81 1.2893 1257, 10.153 -66.0 -bu4.3 3.567 .833 24079 560.
128.600 15.81 16.24 184, «199 67.86 93.3 4,798 2777 1.499 189.
130,000 17.49 1.1078 1151. 9.723 -62.0 -60.1 3.598 834 2albb 544,
130,000 17.49 14,59 177, «224 674 92.9 4,775 738 1.577 188
132.000 19.30 1.1278 1024, 3.206 =57.3 -55.8 3.630 »B825 24215 Seh
132.000 19.30 13.11 168, «254 67.1 9244 Le752 »799 14668 187,
134,000 21.23 1.1496 900, 8.622 ~53.7 =513 3.662 822 2235 500.
134,000 21.23 11.79 159, +287 6646 91.7 4.729 812 1,775 187,
1364000 23.30 141736 7764 84059 ~49.5 -4647 3694 822 2390 w754
136,000 23.30 10,61 149, «325 66.0 30.8 4.705 .82 1.306 186,
138.000 25,52 1.2001 663, 7.531 -45.0 4240 3.727 «823 24523 451
138,000 25.52 9.5400 138, 368 6542 896 4,680 +839 220667 185.
140.000 27.88 1.2299 549, 6+970 ~40.5 =37.0 3,760 825 20699 4204,
iw0.000 27.88 8.5600 127. o418 84,2 88.1 4,654 + 850 2271 183
142,000 30.40 1.2638 449, 64401 -35.7 =31.9 3.794 «832 24933 396.
142,000 30.40 7.6700 114, 477 63.0 8643 4,626 «871 24502 182,
1u4.000 33.08 1.3027 352, Se842 ~30.8 ~264+5 3.830 B4l J.211 366,
144,000 33.08 6.8500 100, +546 61,3 Buel 4,597 «889 2,917 184,
146.000 35,93 1.3490 268, 5.294 ~25,5 -20+7 3,867 «860 3.639 337,
ité.000 35.93 6.3900 b, «631 59.3 81.2 4,565 911 3.478 179.
1484000 38.96 1.4060 190. 4.739 -19.8 1443 3.908 «879 CYR1 38 3064
148,000 38.96 5,3700 67. «738 Sbeb 77.5 4,528 937 nelelly 177,
150,000 42419 1,4805 120. 44155 ~13.4 -7l 3.953 «906 54629 273,
130.000 42.19 4.6600 W7, «883 52.8 72.5 4,483 972 he3ul 176,
152.000 45463 15903 60 3.508 5.7 1.6 4,007 949 8.820 236,
152,000 45.63 3.3400 26, 1.086 LY L3 654 Lob2? 1.022 114657 173,
154.000 49.30 1.8260 9 24655 6e1 15.1 4,091 1,052 434670 188,
1544000 49,30 3.0600 Se 14476 36.5 51.7 4e328 1,111 594356 170.
154.581 S0e863 2.2928 1.979 20.8 3244 4,202
154.561 50443 2.2900 1.979 20.8 32t 4,202
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TABLE VYIa. THERMODYNAMIG PROPERTIES OF OXYGEN

1. BAR ISOBAR

TEMPERATURE YOLUME ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

DERIVATIVE OERIVATIVE ENERGY OF SOUND
K cn3se BAR-CHS/G BAR/K 376 J76 J7G=K J/G=K J/76=K H/S
* 54,370 «7652 8702.0 39.72 =193.41 «193.34% 2.097 1.087 1.665 1154,
564 «7696 8698.9 38.56 =190.70 ~190.62 24167 1.084 1.664 1142,
58. «7750 8251.3 37.26 ~187.37 -187.29 20205 1.079 1.664% 1128,
60. «7804 800543 36.00 “1864,04% -183.97 24261 1.073 1. 664 1114,
62, «7859 776046 3halh -180.72 =180.66 24316 1.066 1.664 1101,
64, «7915 75174 33,73 ~177.39 -177.31 2369 1.058 1.665 1088,
66, o7972 7275.5 3269 -174406 =173.98 2.420 1,049 1.665 1075,
68, «8029 703449 31.69 =170.73 =170.65 24470 1o 042 1.666 1061,
70, «8088 6795.8 30.72 ~167.40 =167.31 2.518 1.031 1.667 1048,
724 « 8148 655842 29,79 =164 06 -163.98 2.565 1.021 1.668 1035,
T4. 8209 6322.2 28.89 =160.72 =160.564 24611 1.011 1.070 1022.
76, «8271 6087.9 28.02 ~157,38 ~157.30 24655 1,001 1.671 1008,
78. 28335 5855.5 27.17 =154 04 -153,96 24699 +998 1.673 995,
80. «8400 562540 26.34 =150.69 =-150.61 20741 «980 1.676 981,
82, 8467 5396.8 25.53 -147433 ~147.25 24783 2969 1.579 967,
84, 8536 517049 264,73 -143.97 -143.89 24823 «958 1.682 953,
86, «8606 4947.5 23.95 ~140.61 -140.52 2.863 2948 1. 686 938,
38, «8679 472647 23.18 «137.23 «137.1k 2.902 «937 1.0692 923,
90. + 8754 450849 22.42 ~133.84 -133.76 2.940 .927 1.696 908,
* 904065 «8757 4501.9 22440 -133.73 ~133.65 20941 2926 1.696 908,
¥ 90.065 22643056 21845 2012 56479 79.42 54306 «b63 «958 178,
92 23146547 226442 «012 58411 81.27 54326 2« 662 + 9355 180.
94, 23741609 230.0 011 59.46 83,18 5307 «662 29352 182.
96. 242.6466 235.8 <011 60.82 85.08 5367 »661 «349 184
98, 24841138 241.6 011 62417 86498 5.386 « 6610 «946 186,
180, 253.5642 267.3 «010 63,51 88.87 S.405 2659 LX) 188,
102, 25849993 252.9 2010 6,85 90.75 S.b24 «659 . 962 192,
104, 2644204 25846 #0140 66419 92,64 Setiu2 «b58 «360 192,
106, 269.8287 26442 «010 67.53 94.51 S.460 +658 +938 194,
108, 275.2252 269.8 +010 b8.87 96.39 S.478 +657 +937 196,
110. 280.6109 275.4 «009 70.20 98.26 Se k95 «657 »935 193,
i12. 285.9867 28140 »009 71.53 100.43 5512 657 » 934 209.
11k, 291.3531 28645 «009 72486 102,00 5.528 2656 «933 202
116, 296.7110 29240 + 009 Tha19 103.86 Se5u4 +656 »932 204,
118, 302.0610 29745 «009 75452 105.72 5560 +656 + 930 205,
120. 307.4035 303.0 «009 76484 107.58 5.576 655 +329 207,
122. 312.7392 30845 «008 78.17 109.44 54591 «655 328 209.
124 318.0684 313.9 «008 79.49 111.,3C 5.606 2655 «928 2itl.
126, 323.3916 319.4 «008 80,81 113.15 Se621 +654 927 213,
128. 328.7092 32648 008 82.13 115.0% 5.636 654 926 214,
130, 33440215 33043 .008 83,45 116.86 54650 «654 925 216,
132, 339.3289 335.7 «008 84e77 118.71 S.664 + 654 925 218,
134, 34446316 341.1 «008 86409 120.56 5.678 e 654 «324 220,
136. 3649.9300 34645 <007 874l 122440 50692 « 654 »923 221,
138. 355.2242 351.9 007 88473 124.25 5.705 +653 +923 223,
148, 36045145 35743 «007 9004 126.09 Se719 +653 922 225.
142, 365.8012 36246 <007 91.36 127.94 5.732 +653 +922 226,
1hi. 371.0844 36640 007 92.67 129.78 54745 «653 +921 228.
146 37643644 37344 007 93.99 131.62 5,757 «653 «921 229.
168, 381.6412 378.7 «007 95.30 133.46 5.770 0653 920 231,
150, 38649151 384,11 »007 96.61 135,31 5782 «653 » 920 233,
152. 392.1862 38944 <097 97+93 137414 57394 «652 «920 234,
1564, 397 .4547 394.8 +007 99.24 138.98 5.806 2652 919 236,
1564 402.7207 40041 +006 100.55 140.82 Se818 0652 +919 237.
158, “07.9843 40544 «006 101.86 142466 54830 +652 +«919 239.
160, 413.2456 410.7 . 006 103.17 164,450 Sa84l «652 +918 24l
165, 426.3897 42440 «006 106445 149.09 5.870 +652 «918 244,
170. 439.5219 4373 «006 109.72 153.67 5.897 2052 «917 248,
175, 45226434 45046 +006 112.93 158,28 5.924 «652 +916 252,
180. 465.7553 463.8 «006 116.26 162.8% 5.949 2652 «916 - 255
165, 478.8588 477.0 005 119.53 167.42 5.975 «651 4916 259
130 #31.9546 490.2 +005 122.80 171.99 5999 «651 «915 262.
195, 5050435 503.4 «005 126407 176.57 64023 «651 +915 266,
200, 51841261 5166 «005 129,33 181.16 6s 046 +651 ¢915 269,
210, Sube2749 54249 «085 135,86 190.29 64090 «652 916 276,
220. 5784047 569.2 «005 142439 199,43 64133 «652 9L 283,
230, 596,5188 595.4 «00& 168493 208.58 617k «652 «I1h 289.
2404 622.6195 6216 « 004 155446 217.72 60213 «653 +915 295,
250, 648.7089 647.8 <004 162,00 226,87 6,250 «653 « 915 301,
2694 674.7886 67440 <004 168454 236402 64236 +654 «916 307,
270. 700.8598 700.1 +004 175.10 245.18 6.328 +655 » 916 313,
2804 72649238 72643 «004 181,66 254435 64354 «656 «917 319,
290. 752.9813 75248 «003 188,23 263.53 6.386 «657 «918 324,
300, 779.0333 77845 003 194.82 272.72 6e417 «653 «320 333.
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TEMPERATURE

.

*

220,

230
240,
250,
2604
273,
283,
2919,
304U,

BAR IS0BAR

VOLUME
cndse

+ 9045
119.4735
12045760
12304543

126.3135
12941555
131.9821
13,7967
13745946
140+ 3828
143.1604
145.9263
1486872
151.4378

154.1608
15649167
159.6468
162.3692
165,0867
167.7969
170.5061
173.2086
175.9068
178.6008

181.2910
183.9775
18646606
18943404
19240172
19446911
197.3622
200.0308
202.6968
20543606

212.0104%
218.6479
225.2746
231.8915
23844997
245.1001
2516935
258.2805
27144378
284,5761

297.6983
310.8072
323.9646
336.9922
35040713
363.1431
376.2085
389.2683

TWO-PHASE BOUNDARY

TABLE VIas THERNODYNAKIC PROPERTIES OF OXYGEN

ISOTHERH ISGCHORE

DERIVATIVE DERIVAVIVE
BAR=CHI/6 BAR/K
8785.7 39.72
850442 38.57
8256.6 3725
8010.7 36.01
7766.1 3he8h
7523.0 33.74
T7281.2 32.78
7040.8 31.69
£881.8 38.73
656403 29.80
632804 28.94
6094.2 28.03
5861.9 27418
$631.6 26.35
5403.5 2554
5177.7 2heTh
49544 23.96
4733.8 23.19
451641 22443
43014 21469
4090.0 20.95
3881.9 20.22
375449 19.77
225.2 #023
227.6 023
233.9 <022
264042 o021
2460l <021
252.5 «020
258.5 =020
26446 020
27045 #019
27644 «019
282.3 013
28842 <018
294.40 «018
299.7 o017
305.5 017
31142 o017
31649 +016
32246 «016
328.2 «016
333.9 .016
339.5 «015
345.1 015
350.7 « 015
356.2 015
361.8 o014
367.3 <014
372.8 eQ1t
37843 o014
383.8 «016
389.3 013
394.8 «013
400.3 «013
4D5.7 2013
419.3 012
432.9 012
G4hb. ke 012
45949 <011
47343 o011
£86.7 «0t1
50041 «010
513.4 «040
S40.1 010
566.7 «009
593.2 +009
619.6 +008
64640 «008
6724 «008
698.7 007
72540 +007
75143 «Q07
77745 007

INTERNAL
ENERGY
J/6

«15304i
=190, 74
-187.39
-184.06

~180.73
~177+61
=174+ 08
~170475

187,42
187:5%2

~164.08
=160.75
=157+ 41
~154406
=150.72

=147.36
=144,00
~140. 6k
=137.26
~133.88
=130.48
=127.08
~123,65
=121453

60431

60.85

62,25

63465
65404
66.42
6788
69,17
70.54
71.91
73.27
74eb63
75.98

77.33
78.68
30403
81,37
82.72
84,06
85.39
86473
88,06
89,40

90,73
92.06
93.39
Yue72
96404
97.37
98,69
100.02
101,34
102466

105,97
109.26
112.56
115.85
119.13
122442
125,70
128.938
135454
142409

148464
155.20
161,75
168.31
174,87
181444
188.03
194,62

ENTHALPY
J76G

~133.25
=190.56
“187.23
-183.90

~180.58
“177.25
=173.92
«170.59

167,25

106,27

108.17
110,07
111.96
113.85
115,73
117,62
119.49
121.37
123,25
125.12

126,99
128.86
130.72
132.59
134s45
136431
138.17
1640402
141,88
143,74

148,37
152499
157.61
162.22
166483
1714 kb
176,04
180464
189.83
199,01

208.18
217436
226453
235.71
24489
25407
263.27
272448

39

ENTROPY

J7G=K

24098
24146
2.205
2.261

24316
24369
24420
24470

2,648
Z.518

24565
2.610
20655
2.698
20761

Cy
J7G6=K

i.das
1.08%4
1.079
14073

1.066
1. 058
14049
1.040

1,02
1032

1.021
1,011
1,601
+990
«980

«969
«958
e 958
+937
+927
917
«907
897
2892
670
0673
«671

670
o668
«667
<666
«665
«664
+663
«662
«662
+661

«660
«660
+653
«659
+658
«658
+658
«657
«657
«657

¢ 656
«656
«656
+656
+655
+©655
+655
«655
«656
+654

e 658
« 656
»653
«653
4653
«653
«653
+652
«652
«652

«653
«653
«654
« 654
+ 655
«656
«657
+659

Cp
J/7G6=K

« 934

«932
«932
«931
+930
«929
«928
+328
«927

»926
+924
«923
«922
.921
«921
«929
«913
+918
«918

o917
2917
«917
»918
+918
«919
»920
«921

VELOCITY
OF SOUND

M/S

224

225,
227,
229.
230,
232,
233,
235,
237,
238,
240,

b4,
247,
251,
255.
258,
262
2664
2694
2764
282,

289,
295,
301.
307,
313,
319.
324,
330,



3.

TEHPERATURE

*

K

54,393
56
584
60,

62,
b4
66,
63,
700
72,
Ta,
76.
78,
83,

82,
84,
86,
88,
90.
92.
Gles
96.
98,
100,

102,
102.026
102,026
104,
106,
108,
110.
112,
114,
116,
118,
1290,

122.
124
1264
128,
130.
132,
134,
136.
138,
143,

142,
144,
146,
148
150,
152.
154,
156,
158,
160,

165,
170,
17S.
160,
185,
190.
195,
2900,
210.
220,

230,
2404
250.
260.
270.
280.
290,
390,

BAR ISOBAR

YOLUME

cHdse

«7651
« 7696
27748
27803

7858
»7914
«7970
.8028
«80B6
+8146
+ 8207
+«8269
«8332
+8397

«9165

9257

«9259
81.9819
83,9542
85.9343
87,8975
89.8456
91.7832
93.7024
95,6135
97+5145
99.4062

101.289
1031647
105.0328
10648942
108.7695
110.5990
11246431
114,2823
116.1168
117.9469

119.7729
121.5951
123.4137
125.2290
127.0410
128.8499
130.6561
132.4595
13442606
13640588

1405452
145.0189
169.4816
15349340
158.3777
162.8135
167.2424
171.6643
180.4917
189.2997

198,0917
206.8701
215.6369
22443940
233.1625
241.8836
250.6183
2593474

THO-PHASE BOUNDARY

TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN

ISDTHERM ISOCHORE
DERIVATIVE DERIVATIVE
BAR=GCM3/6 BAR/K
8709.3 39.72
8509.3 38.58
826149 37,26
861640 36,02
777146 34485
752846 33,75
7286.9 32.71
704646 31,70
6807.7 3076
657043 29.81
633445 28.91
6100.5 28404
5868.3 27419
563841 26436
541042 25455
5184.5 24.76
496144 23.97
474049 23.20
4523.3 22445
430848 21.70
4097.5 20496
3889.6 20423
368543 19.54
3u84.7 18.79
328841 18.09
328546 18.08
226.7 034
233.4 2033
26041 «032
24647 +031
253.3 +030
259.7 .030
266.0 .029
27243 .028
27845 +028
28447 027
290.8 027
296.8 .026
302.9 .026
30648 «025
316.8 025
320.7 024
32645 .024
332.4 .023
338.2 .023
3440 .023
349.7 .g22
35545 .22
36842 022
366.9 W021
372.5 2021
378.2 021
383,86 «020
389.5 .020
39544 «020
40047 «019
41446 019
42844 .018
4422 2018
45549 o017
46946 <017
483.2 .016
496.8 «016
518.3 .015
537.3 «015
564.2 o016
59049 .13
6176 .013
6llhe2 o012
670.8 .012
6973 «012
723.3 «011
750.2 «010
77646 <010

INTERNAL
ENERGY
J/6

=193,40
=196,73
=187+40
-184,08

-180.75
=177, 42
=174410
“370.77
=167 4k
~164410
«16G.77
=157.43
-154409
~15047%

-147.39
=144,03
=140.67
~137.29
=133,91
=130.52
-127.11
~123.69
=120.26
~116.81

=113.34
=-113.29
62437
53.80
65024
66.67
68.09
63450
70,91
72,31
73.70
75.09

7647
77.85
79.22
80,59
81.96
83.32
84,68
86404
87,39
88474

90.09
9i1e46
92.78
S4e13
95+ 47
96.8%
98.14
99.48
100,62
102415

105. 48
108.80
112.12
115.43
118,73
122404
125.33
128463
135.21
141.79

148,36
154.93
161.50
168.07
174+ 65
181.23
187.82
194,43

ENTHALPY

J/76

~193.17
=19045C
-187.17
-183.84

~180.51
~177419
=173.86
-170.53
=167.19
-163.86
-160.52
=157.18
=153.84
~150.,49

=147.14
-143.76
=140.41
~137.03
=133.65
-~130.25
~126.85
=123.43
=119.99
=116454

~113.06
-113.02
86496
88,99
91.02
93404
95,05
97.06
99.02
100,93
102.96
104,91

106486
108,80
110.73
112.66
114458
116450
118.41
120.32
122.22
124413

126.02
127.92
129.81
131.69
133.58
135.46
137.34
139,22
161,09
142.97

147464
152431
156496
161,61
166,25
170.88
17551
18013
189.36
198.58

207.79
216.99
226,19
235.39
24459
253.80
263.01
272.23

40

ENTROPY

J/76=K

24098
21486
2.204
2,261

24315
24368
24420
2,469
24518
2564
2.610
2,655
24698
2e7lkl

2.782
2.822
2.862
2.901
24939
2.9376
34013
3049
3.08%4
3.119

34154
34154
5113
54133
54152
54171
52130
5.208
5225
Se242
54259
5.276

5.292
5.307
54323
5.338
5.353
54368
5382
54396
54410
5. 424

S.0437
Bet50
5.463
5.476
5,489
5501
S.514
5526
5.538
5,550

5.578
54606
54633
54659
5.685
5+709
54733
5.757
54802
54845

Cy
J/G=K

1.088
1.085
1.079
1,073

1.066
1.058
1. 049
1.040
1.031
1.021
1.011
1.001
991
«980

«969
«959
e 948
+937
«927
«917
«907
«897
«888
«880

«872
0872
2683
«6581
o678
676
2674
0673
+671
«670
+669
« 668

+667
<666
«665
« 664
«663
«662
«662
«b561
«661
« 660

+ 6630
+659
+659
«658
«658
+658
»657
«657
«657
1656

+656
+ 655
655
+ 654
+654
+ 654
«650h
+653
¢653
+653

«653
« 654
« 654
+ 5655
+655
+656
«658
«659

cp
J7G=K

1.665
1,664
1.664
1.664

1.664
1.664
1.665
1.666
1.666
1.663
1.669
1.671
1673
1.675

1.€73
1.681
1,685
1.691
1.695
1.700
1.707
1.714
1.722
1.731

1.742
1742
1.030
1.022
1.013
1.006
999
+99%
+ 988
» 984
«979
«975

«972
«968
«965
2963
+960
«958
* 955
«953
#9851
« 949

« 968

+924
922
+921

*921
«920
»920
320
920
. 921
«922
«923

VELOCITY
OF SOUND
M/S

1155,
11463,
1129,
1115,

1102.
1088,
1375,
10624
1049,
1036,
1022,
1009.

396,

982,

968.
9544
939,
924,
909,
894,
878,
8624
845,
428,

810.
810,
185,
187,
189,
192,
194,
196,
198,
200.
202,
204,

206,
208.
210,
212.
213,
215,
217,
219.
221,
222.

226,
226,
2238,
229.
231,
233,
234,
236,
237,
239,

263,
267
251,
254
258.
262,
265«
269.
275.
282,

289,
295,
301,
307,
313.
319.
32k,
330.



TABLE VIa. THERMODYNAMIG PROPERTIES OF OXYGEN

4. BAR ISOBAR

TEMPERATURE VOLUME ISOTHERM 1SOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

DERIVATIVE OERIVATIVE ENERGY OF SOUND
K cu3/6 BAR-CH3/6G BAR/K 376 376 J/7G=K J7G=K J/6=K M/S
*  She405 « 7651 8713.0 39.72 ~193.40 ~193.09 2.098 1.088 146065 1155,
564 #7694 851445 38459 =190.74 ~190. 44 24146 1.085 1664 1143
58 o 7748 826742 37+26 =187.42 “187.11 2.204 1,079 1.664 1129.
60 «7802 80214 36.03 =184409 -183.78 2,261 1.073 1.664 11135,
62, «7857 777742 34486 ~180.77 =180.45 2+ 315 1. 066 1,664 1102,
6he «7913 7534.2 33.76 -177.44 -177.12 24368 1.058 1.664 1389«
664 «7969 7292.6 32.71 =174.11 =173.80 22419 1.051 1,665 1075,
684 «8027 70524 31.71 =170,79 =170447 2,469 1.041 1.665 1062,
704 «8085 6813.6 30475 =167.46 -167413 2.517 1.031 1.666 1049,
72, «B8145 6576.4 29.82 -164,13 -163.80 2564 1.021 1.667 1036,
The 28206 6340.7 28.92 ~160.79 =160.46 2.610 1.01% 1.669 1023,
76a .8268 6106.8 28.05 “157.45 =157.12 24654 1,001 1.671 1909,
78, 8331 58747 27.20 =1544 11 ~153.78 2.698 «991 14673 996
80a «3396 5644.7 26437 =150.77 ~150.43 24740 «980 1.675 982,
82, 28463 541648 25456 =147 .42 -147.08 24782 « 969 1.678 9684
84, «8531 5191.3 24?77 =144.06 ~143.72 24822 «559 1.681 954.
864 «8602 496843 23.98 =140.70 ~140435 2.862 + 948 1.685 940,
884 +8674 474840 23.22 -137.33 -136.98 2,900 «937 1,689 325,
90, «8749 4530.5 22446 ~133.95 ~133.60 2.938 «927 1.69% 91d.
92. «8826 431642 21.71 =130.55 -130.20 24976 «917 1.700 894,
94 «8906 4105.0 20.97 =127.15 -126.80 3.012 «907 1.706 879,
96, 8988 3897.3 20424 ~123474 =123.36 3,048 «893 1.713 362,
98. 29074 3693.1 19.52 -120.30 =119.9% 3,084 +889 1.721 8464
130. +9163 3492.7 18481 ~116486 ~116049 3,119 .88 1.731 829,
102. +9255 3296.3 18,10 -113.39 -113.,02 3.153 «873 1.741 81t.
106 «3351 3104.0 17.40 -109.90 -109.52 3.187 + 868 1.753 793.
* 105.735 « 9437 2940.6 16.80 ~106485 =106.47 3.216 «861 1.764 7760
* 185,735 62.6166 2262 «045 63.78 88.82 54063 «692 1.064 187,
106, 62,8238 227.1 « 045 63.97 89.10 5.065 «691 1.062 187,
108. 6443737 23443 o 04k 65447 91.22 5.085 «681 1.050 189,
110. 65.9055 261.4 042 66494 93,31 S.104 «685 1,000 192,
112. 67.4212 2484 « 041 68s51 85.38 54123 e683 1.03L 194,
114 6849227 25542 +060 69.86 97443 Selhd «680 1.022 196.
1164 70.41144 262.0 «039 71.30 99,47 5,159 «678 1.015 198,
1184 71.8834 26846 +038 T2.74 101.49 5.176 «676 1.008 209,
120. 7343550 27541 «037 TR 103.50 54193 «675 1.002 202,
122. 7408121 281.6 «037 75458 105.540 54209 «673 «997 204,
124 7642604 28840 «036 76,99 107.49 5226 «672 «992 206,
126, 77.7008 2943 035 78,39 109.47 Se241 «670 . 987 208,
128. 7941339 300.6 «03% 79.73 111.4% 64257 «669 +«983 213,
130. 8045603 30648 w036 81.18 113.40 S5s272 668 « 979 212,
132, 81.9804 313.0 033 82,57 115.36 5.287 « 667 «976 214,
134, 83.3948 319.4 «032 83495 117431 54302 «666 2973 216,
136, 84,8039 325.2 .032 85,33 119.25 54316 ¢ 665 «370 218,
138. 86.2079 331.2 «031 86470 121.18 5¢330 <665 «967 249,
140, 87.6074 337.2 «031 88.07 123.11 5o 344 « 664 + 9606 224,
142, 89.0025 343.2 «030 89,44 125.06 50358 «663 2962 223,
144, 90.3935 349.4 «030 90.80 126496 S5e371 «663 «959 225.
166e 91.7808 35540 «029 9217 128.88 Se384 +662 »957 227
1648, 93.1645 360.9 029 93.52 130.79 5.397 «661 «955 228,
150. 4 e5449 36647 «028 94488 132.70 5e410 «B661 2953 230.
152, 95.9221 372.5 028 96,23 134460 54423 + 660 +952 232,
1544 97.2963 378.3 -027 97.59 136450 Sett35 46610 «950 233,
1564 9846678 384.1 «027 98.9% 138.40 Seltl8 «660 * 948 235,
158. 100.0365 389.8 «027 190.28 140,30 Se 160 +659 967 237.
160, 101.4028 395.6 2026 101,63 142,19 S5.472 «659 « 945 238,
165 10448084 409.8 «025 104099 146691 Se501 +658 0962 262
173, 108.,2010 42400 +025 108,33 151.61 54529 657 «960 266,
175. 111.5822 43840 «024 111.67 156431 54556 2656 «937 250,
180. 114.9534 45240 023 115,00 1606.99 5¢582 +656 «935 25&.
185. 118.3150 465.9 <022 118.33 165.66 5.608 +655 +933 258,
190. 121.6688 4797 «022 121465 170,32 54633 +655 «931 261,
195, 12540154 493.5 «021 1244956 174497 54657 «655 +930 265,
200, 128.3554% 507.2 «021 128.28 179.62 5+680 +654 «929 268,
210. 135.0182 53405 «020 134,89 188.89 5.726 » 654 «926 275.
220. 141.6615 5617 019 141,48 198415 54769 «554 «925 282.
230, 148.,2885 588.7 «018 148.08 207+39 5.810 + 654 « 924 288,
2404 154.9018 615.6 017 154,66 216462 5.849 2654 +923 295.
2504 161.5035 642.5 «016 161.25 225.85 5.887 + 654 2922 301.
260. 168.0953 669.2 «016 167.83 235.07 54923 «655 «922 387,
270. 174.6786 695.9 +015 174042 244429 54958 +656 922 313,
2880, 181.2544 7225 «014 181.02 25352 54991 «657 «923 319
298, 187.8238 7491 =01k 187.62 262475 6.024 «658 «923 324e
300. 194.3875 77546 «013 194423 271.99 64055 «65% =924 338,

* |
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TEWPERATURE

L4

*  54.416

-

56
58,
60,

620
6o
664
66,
70,
72,
The
76.
Tte
8de

B82.
84,
86¢
88.
90.
92.
Qb
96.
98.
100,

102.
104,
106,
108,
108.808
108.808
110,
112.
114
116.
118,
120.

122,
124,
126,
128,
130,
132,
134,
136.
138,
140

142,
144,
146.
148,
150,
152.
154.
156.
158,
160,

165,
170.
175.
180.
185.
190.
195,
200,
210.
220,

230,
240,
250,
260,
270,
260,
290.
300,

BAR ISO0BAR

VOLUME
cH3se

«7651
«7693
«TT47
«7801

7856
«7912
«7968
+8026
« 8084
«8144
«8204
+8266
«8330
«8395

« 8462
«8530
«8600
«8673
«8T47
«8824
«8904
«6986
9072
«9160

9252
« 9348
121 )
«9552
+9596
507134
51.4807
527533
5440091
55,2499
56.4775
576931

58.8980
60,0933
61,2797
6204581
63.6292
64.7935
65,9516
6741039
58.2510
€943931

70.5306
71.6638
7247934
73.9186
75,0606
7641593
772749
78,3876
794976
80.6850

83,3630
8641076
88,8404
91.5628
96e2760
96.9810
99.6785
10243695
107.7339
113.08735

118.4067
123.7211
129.0238
13443165
139.6006
16448773
15041475
155+4121

TWO-PHASE BOUNDARY

TAGBLE VIa.
ISOTHERM ISOCHORE
DERIVATIVE OERIVATIVE
BAR=CM3/6 BAR/K
8716.7 39.72
8519.7 38.60
827245 37.27
8026.8 36604
7782.6 34487
7539.8 33.77
7298.3 32.72
7058.2 31.72
6819.6 30.76
6582.4 29.83
6346.9 28493
6113.1 28.06
5881.1 27.21
5651.2 26438
54235 25457
5198,1 26.78
4975,2 24400
4755.1 23.23
4537.8 22447
4323.5 21472
6112,5 20499
390%,9 20426
3700.9 19454
3500,7 18.82
3304.6 18412
3112.3 17,82
292644 16472
2740.8 16404
2667.9 15.76
224.,5 <056
22940 .055
236.6 <054
244,0 «052
251.2 .051
25843 <069
26543 N1
272.2 067
278.9 «046
285.6 <045
292.2 N1
298.7 « 043
30541 082
311,5 J041
317.9 o001
32441 <040
330.3 +039
336,.5 <038
3642.6 838
348.7 <0437
354,8 «036
360.8 «036
366.8 «035
372.7 +G35
378.7 « 036
38446 $03%
390.4 .233
405.0 «032
41945 <031
433.8 «030
448.0 +029
46241 .028
76,2 .027
490,2 .027
504.1 «026
531.7 +025
559.2 .023
586,5 .022
613.6 021
64047 «02¢
667.6 020
694,5 «019
721.3 «018
768.0 017
77446 017

INTERNAL
ENERGY
J76

=-193.39
=190476
~187 443
-184.11

-180.78
~177 446
=174413
-170.681%
=167.48
=164+ 15
~160481
=157.48
~156¢14
~150.79

147445
=144409
=140473
-137.36
-133.98
~130459
=127.19
~123.78
=120435
-116.90

=113, 44
-109.95
=106.44
-102,90
~101.46
64,80
65,72
67,25
68476
70425
71,73
73.19

74,65
76,09
77.53
78496
80,38
81,79
83.20
84460
86400
87.39

88478
90416
91.54
92,91
94429
954686
97.02
98,38
99475
102,10

104449
107.86
111,23
114,58
117,92
121,286
124,59
127.92
134456
141,18

147,79
154,40
161,00
167.60
174,20
180,80
187,41
194,04

ENTHALPY
J/6

=-193.01
=190.38
=-187.05
-183,.72

-180.39
=177.06
=173.73
~170a 41
-167.07
~1634 74
=160.40
=157.07
~153.72
=150 37

=147.02
=143.66
=140.30
=136492
=133.54
-130.15
=126474
~123.33
~119.89
~116444

«112497
~109.48
=1054956
«102+42
=100.98
90416
91.46
93463
95.76
97487
99.97
102404

104410
106414
108417
110419
112419
114419
116417
118415
120.12
122409

124404
125499
127.93
129.87
131.81
133.73
135.66
137.58
139,49
142442

146417
150,92
155.65
160436
165.06
169.75
176443
179.10
188442
197.72

206499
216426
225451
234475
244400
253424
262449
272474

42

THERHODYNAMIC PROPERTIES OF OXYGEN

ENTROPY

J/G-K

2.098
26146
24204
24260

2,315
24368
24419
24669
2.517
24564
24610
2.654
2698
2.740

2.781
2+822
2,861
24900
24938
24975
3012
3. 048
3.083
3118

34153
34186
3.220
3.253
3.266
5.023
5035
54054
5.073
5.094
5.109
5.127

Sel44
54160
5+176
5192
5.208
5.223
5.238
54253
54267
54281

5.295
5.309
5.322
54335
5348
5361
S5e370
5.386
54398
5410

Sebt)
Se 468
Se495
5.522
5548
5573
5597
S5.621
54666
5.709

50751
5.799
5.828
S5.864
54899
54933
54965
50996

Cy
J/G=K

1.088
1.685
1.079
1.072

1.066
1.058
1.05
1.042
1.031
1.022
1.012
1,008
2991
«980

«970
«959
«943
«938
«927
«917
«907
898
«889
+ 881

873
« 8686
« 860
+853
«853
«700
+698
069~
«691
-688
«685
«683

680
«678
677
0675
2674
«672
«671
«6712
«669
+668

«667
«666
«565
2660
+664
«663
«6E3
«662
2661
e661

«660
+659
+658
e 657
«657
«656
«656
658
655
655

« 654
658
«655
655
+656
«657
+658
+659

cp
I75=K

14665
1. 664
1,664
1.664

1. 664
1.664
1.665
1.665
1,666
14667
1.669
1.670
1.672
1.675

1.877
1.681
1.684
1.689
1693
14699
1.705
1.712
1.724
1.730

1.760
1.752
1.765
1.780
1.787
1.097
1.088
1.07%
1.062
1.051
1.061
1.033

1.025
1.018
1.011
1.306
1.000
»996
«991
« 987
+983
«980

+976
«973
971
+963
« 965
2963
961
« 959
+957
«955

951
967
-I1)
¢ 962
«939
«937
935
2933
2931
«928

927
*926
» 925
924
924
«925
925
« 926

VELOCITY
OF SOUND
M/S

1155,
11436
1129.
1116,

1102,

812,
793.
775,
755,
767,
188,
189.
191,
194,
196,
198,
200,

202,
205,
207.
209.
211,
213,
215,
2164
218
220.

222,
2244
2264
227,
229,
231,
233,
23Ge
236,
238,

2424
246.
249.
253,
257,
261,
264,
268.
275.
282,

288,
295.
3@t.
307,
313,
319,
324,
330,



TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN

6+ BAR ISOBAR

TEHMPERATURE VOLUME ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

OERIVATIVE DERIVATIVE ENERGY OF SOUND
K cu3/s6 BAR-CN3/G BAR/K J76 J/76 J7G6-K $76-K J7G=-K M/S
®  S54,428 + 7650 8720.3 39.72 =193.39 ~132.93 24098 1.088 1665 1155,
56, «7692 8526,.8 38.61 =190.77 ~190.31 24145 1.085 1. 664 1144,
584 o7 746 8277.7 37.28 =187 445 ~186.99 24204 1,080 1.664 1130.
60, + 7800 8032.2 36404 “184e83 ~183.66 2,260 1.073 14666 1116,
624 «7855 778841 34408 «180.80 -180.33 24315 1.066 1.664 1102.
(1) «7911 75454k 33.78 “177.48 =177.00 24367 1.058 1.664 1089,
66. « 7967 730461 32.73 =174415 =173.67 2,419 1.05 1. 666 1076,
68, 28025 706441 31.73 =170.83 «170+ 3% 2.468 14061 1.665 1063,
70. 8083 6825.5 30.77 =167.50 =167.01 2517 1,031 1,666 1050,
72, 081463 65838.5 2% 84 =164417 =163.68 24564 1.022 1.667 1037.
Tae «8203 6353.0 28494 =160.84 -16043% 2.609 1.012 1.668 1024,
760 «8265 6119.4 28.07 =157.50 =-157,01 24654 1.001 1.670 1010.
7484 «3329 5887.5 27.22 =154.16 ~153.66 2.697 «991 1.672 997.
80. 28394 565748 26439 =-150.82 «150.,32 247690 «980 1.67% 983,
82, +8460 5430.2 25458 =147 .47 =146.97 2.781 970 1.677 369,
84, +8529 5204.9 24479 =144412 =143.61 2.6821 +959 1.680 955,
86, <8599 4982.2 26401 ~140.76 ~140.24 2.861 « 948 1.684 94l
88, » 8671 476241 23. 24 =137.39 ~136.87 24900 «938 1.688 926,
90. «8746 545,80 22448 =134.04 =133.49 24938 927 1.693 911,
92. +3823 4330.9 21.74 ~130.63 =130.10 2.975 «917 1.698 896,
94e +8902 412040 21.00 -127.23 ~126.69 3.012 +907 1.705 880,
96, « 8984 3912.6 20.27 -123.82 =-123.28 3.048 +898 1.712 864
93, #9069 3708.7 19.55 =120.39 =119.84 34083 «889 1.720 847,
100. «3158 3508.7 18.84 -116.,95 =116.40 3.118 «881 1.729 830.
102. «9250 331246 16,13 ~113.48 ~112.93 3.152 873 1.739 812,
104, « 9345 312046 17.43 =110.00 =109.4% 3,186 «866 1.751 7944
106. « 9445 2932.8 1674 =106449 =-105.92 3.219 «860 1.764 775,
108, +954L9 274945 16.06 ~102.95 -102.38 3.253 « 855 1.779 7564
110. «9658 257046 15.38 -99,39 =98,81 3.285 2851 1.796 736,
* 111,458 « 9741 2643.0 14.89 -96.76 -96,18 3.309 849 1.509 721,
¥ 111.458 b2.6230 222.1 «068 65458 91416 4.989 o708 1.131 188,
112, 4249240 224.2 «067 66.01 91.77 4,995 «707 1.125 189.
114 4h.0230 232.2 «065 67.59 94.00 5.015 «702 1.108 191,
116. 45,1045 24040 «063 69,16 96.20 5:036 +698 1.092 194,
118, 4641706 247.7 <062 70.67 90,37 5.052 « 690 1.079 196,
120, 47.2230 255.4 +060 72.18 100.52 5.070 «691 1.067 198,
122, 4802633 2624 «058 73.568 102.64 5.088 688 1.056 201,
124, 49,2928 269.6 «057 75417 104.76 54105 «686 1,047 203,
126, 50.3124 276.7 «055 76464 106,83 50122 «683 1.038 205.
128. 51.3232 283.6 «056 78.10 108,90 54138 «681 1.030 207,
130. 52.3260 290.4 «053 79,55 120.95 S5e154 «679 1.023 209,
132, 53,3214 297.2 «052 81,00 112,99 5.170 677 1.017 211,
1364, 54.3101 303.8 «351 82,43 115.02 54185 «676 1.011 213,
136. 55.2926 310.46 «050 83,86 117.03 54200 +674 1.006 215,
138. 5602694 316.9 «069 85.28 119.04 Se214 «673 1.001 217,
140, 57.2409 3234 o048 86.69 122406 5.229 +672 « 995 219,
142, 58.2076 329.8 047 88,10 123.02 50263 o671 «992 221.
L. 5941697 336.1 046 89,50 125,00 5.257 «670 «988 223,
145, 00,1277 342k «045 90490 126,98 54270 »669 + 984 225,
148, 61.0817 348.7 N ET) 92.29 128.9% 5.2684 +668 2981 226,
150, 62.0320 354.9 sOlele 93468 130.90 50297 »667 +978 228,
152, 6249789 36140 o043 95.07 132.85 54310 «666 =975 230,
154a 63.9226 367.1 o042 964 45 134,80 5.322 « 665 «972 232,
156, 6448632 373.2 o042 97.83 136476 5.335 «665 «970 233,
158, 65,8010 379.3 'L}Y 99.20 138.68 50307 « 664 +967 235.
160, 6647361 38543 «040 100,57 140.61 54359 +6563 965 237.
165. 69.0631 400s2 039 103.99 1645043 5.389 *662 +960 2hie
170, 71.3763 415.0 <038 107.39 150,21 Se018 661 *« 956 245,
175, 73.6774 429.6 «036 110.78 154.98 Sebt5 660 «952 249,
184, 75.9678 bhbhed 035 114445 159.73 Set72 +659 968 253,
185, 7842489 4584 « 034 117.52 16447 54498 «658 « 945 257,
190, 80.5215 472.7 «033 120,87 169.18 54523 2657 *943 260,
195, 82.7866 486.9 «032 124422 173.89 5548 «657 « 940 26%.
200. 8540450 501.0 «031 127,56 178459 54571 +656 «938 268,
213, 89e5441 529.0 «030 134,23 187495 54617 +656 «935 275,
220, 94.0232 556.7 <028 140,87 197.29 S.661 +655 «932 281,
230, 98.4356 56443 027 1647.51 206.60 5702 +655 +930 288,
240 10249342 611.7 «026 154413 215489 Se741 «655 «328 29%.
250, 187.3709 638.9 025 160.7% 225,17 5.779 «655 927 301.
2604 111.7976 666.0 «02% 167.36 234 kb 54816 656 «927 307.
273, 11662457 693.14 023 173.97 243.70 5.851 656 926 313,
28Q. 120.6263 720.0 o022 180.59 252496 54886 «657 «926 319,
2910. 12540304 74649 o021 187.21 262,23 5.917 «658 927 324

300, 129.4288 T73.7 «020 193.3% 271450 56948 2660 927 330,

*  TWO-PHASE BOUNDARY
43




TABLE vIa. THERMODYNAMIC PROPERTIES OF OXYGEN

7+ BAR ISUBAR

TEMPERATURE  VOLUME ISOTHERM ISOCHORE  INTERNAL  ENTHALPY  ENTROPY cy cp VELOCITY

DERIVATIVE OERIVATIVE  ENERGY OF SOUND
K cuds6 BAR-CH3/G BAR/K 476 176 J/G=K JIG=K J76-K N/s
* 56.439 «7650 872440 39.72 -193.38 ~192485 2.098 1.088 1,664 1155,
564 27692 853040 38.62 =190,79 -190.25 2.145 1.085 1,664 1144,
584 27745 828340 37.29 187,47 -186.92 2.203 1,080 1,664 1130,
60. .7800 8037.6 36405 -184414 -183,60 2,260 1.073 1.664 1116,
62 «7855 7793.6 36489 ~180.82 ~180427 2,310 1,066 1,664 1103,
64 27910 7551.0 33,79 -177,50 176494 24367 1,058 1.664 1090,
664 27967 7309.8 32.74 174,17 -173.61 2,418 1,050 1.664 1076,
68, .8024 7069.9 31.74 -170.85 -170.28 2.468 1,061 14665 1063,
70. +8082 68314 30,78 -167.52 -166,95 2.516 1,032 1.666 1050,
72, .8142 659445 29.85 -164419 -163462 24563 1.022 1.667 1037,
The «8202 635942 28495 =160, 86 -160429 24609 1,012 1.668 1024,
76, «8264 612546 28408 -157,53 -156495 2.653 1.002 1.670 1011,
78. »8328 589349 27.23 -156,19 -153.61 24697 «991 1.672 997,
60« 8392 566443 26.40 -150,85 -150.26 24739 .980 1.674 983,
82. <8459 543648 25.59 -147,50 -146491 24781 «970 1.677 974,
84, .8527 5211.7 24480 -144,15 -143.55 2.821 2959 1.680 955,
86, +8597 498941 26.02 140,79 -140419 2.861 .968 1.693 941,
88. .8670 4769.2 23.25 -137,42 -136482 2.899 .938 1.688 926,
90, 8744 . 455242 22449 -134,05 -133.44 2,937 .928 1,692 911,
92z, .8821 4338.2 21.75 -130.66 ~130.04 2.975 $917 1,698 896,
94. .8960 4127.5 21.01 -127.27 ~126464 3.011 .988 1,704 880,
864 +8982 3920.2 20426 -123.86 -123,23 3,047 .898 1,714 864
98. «9067 371645 19,56 -120,43 -119.80 3.083 .889 1.719 848,
106G. 29155 3516.6 18485 ~116,99 -116.35 3.117 .881 1.728 831,
102, 9247 332047 18415 -113.53 -112.88 3,152 .873 1.738 813,
104. 9362 3128.9 17.45 -110,05 -109.40 3,186 .866 1.750 795,
106. « 9442 294143 16476 -106.54 -105.88 3.219 +861 1.763 776,
108, «9546 275641 16,07 -103,01 ~102434 3.252 .856 1.777 757,
110, .9654 2579.4 15.40 -99,45 -98.77 3.285 .852 1.794 737,
112. <9768 2405.2 14,73 -95,85 -95.17 3.317 843 1,843 717,
* 113,803 +9876 225242 1heth -92,57 -91.88 3346 . 847 1.833 698,
* 113,803 36,7497 219.2 .080 66,18 91,91 4.961 V716 1,164 189,
114 3648469 219.9 .080 66, 34 92,14 4,963 . 715 1.162 189,
116. 37.8207 228.4 077 67.96 bl 4,983 .710 1,141 192,
118. 38,7766 236.6 075 69.56 96470 5.002 «705 1.122 194,
124, 39,7167 26446 .072 71,13 98.93 5.021 W70 1.106 196,
122, 4046630 25244 .070 72467 101.12 5.039 .697 14091 199,
126, 4145570 26040 .068 74,20 103.29 5.057 «69% 1,079 201,
126. 42,4601 267.5 .067 75.72 105.44 5,074 2691 1,067 203,
128, 43,3533 27448 «065 77,22 187.56 5.091 .683 1,057 206,
130, 44,2377 28240 W063 78,70 109.67 5,107 «685 1,048 208.
132, 45,1140 289.0 062 80418 111.76 5.123 .683 1,060 210,
134, 45.9631 29640 .061 81,54 113.83 5.139 .681 1.032 212,
136, 4648455 302.9 .059 83,10 115.89 5.156 «679 1.026 214,
138. 47,7047 3096 .058 84,54 117,93 5.169 678 1,019 216,
160, 4845524 31644 «057 85,98 119,97 5.183 .676 1,014 218,
162, 49,3978 323.0 .856 ° 87,61 121,99 5.198 +675 1.009 220,
140, 55,2385 329.5 +055 88483 124400 5,212 .673 1,004 222,
146, 51,0747 33640 054 90,25 126,00 5.226 672 .999 224,
148, 51,9068 34245 053 91,66 128,00 5.239 .671 +995 225,
150, 52.7350 368.9 .052 93,07 129.98 5,253 «670 «991 227,
152, 5345597 355.2 051 94,47 131,96 5.266 «669 .988 229,
154, 5443809 361.5 .050 95,87 133,93 5,279 .668 +984 231.
156, 55,1991 367.7 049 97,26 135,90 5,291 «667 .81 233,
158, 5640142 373.9 +048 98,65 137.86 5.304 .666 .978 234,
160, 56,8266 380.1 .048 100,03 139.81 5.316 1666 .975 236,
1654 58,8463 395.4 2046 103448 144467 5.346 664 .969 240,
170. 60,8519 41044 Ot 106,91 149.51 5.375 .663 «964 264,
175, 6248450 525,3 $043 110,32 156431 5.403 .661 .959 248,
189, 64.8273 440,1 041 113.72 159410 S.430 660 955 252,
185, 6647999 4547 2040 117410 163486 5,456 .659 .952 256,
190. 6847640 469.2 .039 120,48 158,61 Set81 .659 948 260,
195, 70,7204 483.6 .038 123,85 173.35 5.506 »658 +946 264,
263, 72,6700 497.9 .037 127,20 178.07 5,530 1657 .93 267,
210. 7645512 526,2 .035 133,90 187.48 5.576 +657 .939 274,
220. 80,4122 55442 «033 140457 196485 5.619 +656 .936 281.
230, 8442564 582.1 «031 167,22 20620 54661 +656 .933 288,
240, 8840865 609.7 .030 153,85 215,52 54700 +656 «931 294,
2504 91.9048 637.2 .029 160449 224.82 5,738 +656 <930 301,
260, 95,7130 66445 .028 167.12 234412 5,775 +656 .929 307,
270. 99,5125 691.7 027 173,75 263440 6,810 4657 .928 313,
280, 103,3045 718.8 .026 180,37 252.69 5.844 «657 .928 319,
290, 107.0900 74548 .025 187.01 261.97 5,876 «658 .928 324,
300, 110.8697 77247 024 193,64 271425 5.908 +660 .929 330,
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TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN

8, BAR ISOBAR

TEMPERATURE VOLUME ISOTHERN ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

CERIVATIVE OERIVATIVE ENERGY OF SOUND
K cH3/6 BAR-CM3/G BAR/K J/6 J/6 J7G6=K J/G=K J7G=K N/S
*  S4,451 «7650 8727.6 39,73 =193.38 ~192.77 2.098 1.088 1664 1155,
' 564 «7691 8535.2 38,863 «190.30 ~190.19 24145 1.085 1,664 Libkh,
58, oTT45 8288.3 37.30 =187.48 =186.86 2.203 1.080 1. 5664 1130,
63, « 7799 804340 36.06 ~184416 =183.53 2.260 1.074 1.664 1116,
624 «7856 77991 3498 =180.84 =180.21 24314 1.066 1.664 1103,
64 «7909 755646 33.80 =177.51 ~176.88 24367 1.059 1.664 1090,
660 «7966 731545 32475 =174.19 =173+55 24618 1.050 1. 664 1077,
68, «8023 7075.7 31.75 =170.87 ~i70.22 2.468 1.061 1.665 1064
70, «3081 683744 30.79 =167.54 =166.89 2.516 1.032 1,665 1051,
72, o814l 6600.6 29.86 =164421 =163.56 2.563 1.022 1.667 1037,
The «8201 636544 28,96 -160.88 ~160.23 2.609 1.012 1.668 1024
76, 8263 6131.9 28.09 =157.55 =156.89 2.653 1.002 1.669 1011,
78, «3326 59003 27.24 =154.21 =153+55 24697 +991 1671 997.
a0. «8391 5670.8 26441 =150.87 =150,20 24739 «981 1.674 984,
82. «8458 S5443.5 25460 =147453 ~146485 2.780 « 370 1.676 970,
84, «8526 5218.5 24481 “14h.18 ~143.50 2.821 «959 1.679 956
86 «8596 499640 24.03 =140.82 ~160.13 24860 * 949 1.683 .l
88, «8668 477642 23.26 =137.45 =136476 24899 «938 1.687 927.
90. 28742 455943 22451 -134.08 -133.38 24937 +928 1.692 912,
92. «8819 4345.5 21.76 =130.70 =129.,99 24974 «918 1.697 897,
Y. «8898 4135.10 21.02 ~127.30 =126459 3,011 +908 1.703 881,
96. +«8980 3927.8 20.30 =-123.90 -123.18 3047 2898 1.710 865,
98. 9065 372443 19.58 «120s 47 =119.75 3.082 «889 1.718 848,
100, +9153 3524.6 18.87 -117.03 ~116.30 3,117 +88 1.727 831,
102. 29244 332848 18416 -113.58 -112.84 34151 873 1.737 814
104, +9340 3137.1 17.46 -110.10 =109.35 3.185 «B67 1749 796,
106, « 3439 294947 16.77 =106.60 ~105.8¢4 3.218 *861 1,761 777,
108. «"542 276647 16.09 -103,07 =102.31 3.252 +856 1.776 758,
110. «3651 2588.2 15.42 =-99,51 -98.74 3.2846 «852 1.793 738,
112. *9764 241442 14.75 =95,91 =95.,13 3.317 « 843 1.811 718,
114 + 9884 224448 14,09 -92,268 ~91.49 34369 » 8547 1.833 697,
* 115.915 1.000% 2086.9 13.48 =88.76 =87.96 3.380 ° 847 1.856 6764
* 115.915 32,2826 215.9 «092 66,64 92.47 4.936 o724 1.198 189,
116, 32.3205 21641 +092 66.72 92.57 44937 «723 1.197 189.
118, 3341993 2250 +089 68438 9494 4e957 o717 1.172 192,
120. J4.0597 233.7 «086 70.01 97.26 4.977 «711 1.150 194,
122. 34490862 264240 +083 71.62 39454 4.995 <707 1.131 197,
124 35.7347 25041 +081 73.20 101.79 Sell4 «702 1.11% 199,
126, 3645529 25840 «078 7476 104400 5,031 +698 1,100 202.
128. 37.3602 26547 «076 76.30 106.19 54049 +695 1.087 204,
130. 3801576 27343 074 77.83 106.35 5.065 «692 1.075 206,
132. 38.9463 280.7 073 7934 1210.49 S5.082 +689 1.065 208.
134, 39,7270 28640 071 80,33 112461 5098 +687 1,056 210,
136, 405005 295.2 +069 82,32 114.72 Se113 «6804 1.047 213.
138. 41,2674 302.2 «068 83.79 116480 5.129 682 1. 040 215,
140, 42.0282 309.2 «066 85,25 118.87 5.143 2680 1.032 217,
142, 42,7836 31661 «065 86471 120.93 50158 +679 1,026 219,
144 43.5338 322.9 «064h 88,15 322.98 5.172 «677 1.020 221.
146, bbe2794 329.6 062 89.59 125,01 5.186 «676 1.015 222,
148, 45.0205 336.2 061 91.02 127.04 5+200 «674 1.010 224,
150, 457577 3428 +060 92445 129.05 Se214 2673 1.005 226
152. 4644910 349.3 «059 93.87 131.06 S5e227 «672 1.001 228.
154, 47.2209 355.8 «058 95.28 133.06 5.260 0671 «997 230.
156. 47,9474 362.2 057 96.69 135.0% $.253 670 +993 232,
158. 4846709 368.6 »056 98409 137.03 54265 «669 «989 233,
1640. 49,3915 3749 055 99.49 139.00 5278 +668 « 986 235.
165, 5541815 390.5 «053 102.97 163,91 54308 + 666 «979 240.
i70. 52.9568 405.9 2051 106,43 148.79 54337 « 664 «972 2hte
175. 54+7193 42141 o049 109.86 153.64 54365 «663 «967 248,
180. 5644797 43641 +048 113.28 158.46 54393 «662 2962 252.
185, 58,2123 450.9 =046 116469 163.256 S« 419 0661 «958 256
190. 59.9451 46547 »0&45 120.08 168.04 Seletsly «660 + 954 25%.
195, 6146702 48003 2063 123.47 172.80 5¢469 +659 «951 2634
200. 6343883 49447 042 126484 177.55 5493 658 e 948 267.
210 6608063 523.4 =040 133456 187.01 5.539 2657 « 943 274,
220. 702039 551.8 +038 140.26 196.42 54583 «657 «939 281.
230. T73.5845 579.9 «036 146,93 205.80 5.625 +656 +936 288,
240, 7649510 6077 <034 153.59 215.15 54665 +656 + 934 294,
250. 8043054 635.4 «033 160424 224448 5,703 »656 *932 300,
260, 83.6498 662.9 <032 166.88 233.80 5.739 «656 +931 307,
270, 8649853 630.3 +030 173.52 263411 5.774 «657 «930 313,
280. 903134 . Ti7e6 «029 180.16 252441 54808 «658 «930 319.
290 93.6349 Thhe? <028 186.80 261471 54861 «659 +930 324,
300. 96.9507 771.8 «027 193.45 271.0¢ 5.872 «667 «930 330.
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9.

TEHPERATURE

e

K

54,462
564
58,
60.

62,
64e
66,
68,
70
72,
74.
76.
78.
80.

82,
8be
86,
88,
90,
92.
94,
96,
98.
103.

182,
104,
106.
148,
110.
112.
114
116.
1174844
1174844
118,
120,

122.
124,
126.
128.
130.
132.
134,
136,
138,
140,

142,
144,
146,
148,
150,
152,
154.
156.
158.
160,

165.
170,
175,
180,
185.
190,
195,
200.
210.
220.

230,
240
250.
260,
270,
280,
290,
300.

*

BAR ISOBAR

VOLUHE
cH3/6

«7649
« 7650
o 7Tkt
«7798

«7853
7909
«7965
«8022
«8088
<8140
8200
«8262
«8325
+8390

1.0005
1.0127
2847649
2848287
29.6322

30.4171
31,1860
3149409
32.6636
33.4153
3hed374
3448507
3505562
36,2546
3649465

37.6326
38.3132
38.9888
39,6598
4063265
%049893
41.6684
4243041
42+9566
43.6061

45,2178
4608145
4803981
49.9702
51.5322
53.0854
54,6307
5601689
59.2269
62+2641

652843
68,2901
71.2839
7442675
77e2422
80.2095
631701
86+1250

TWO-PHASE BOUNDARY

TABLE vIa. THERMODYNAMIG PROPERTIES OF OXYGEN

ISOTHERH ISOCHORE

DERIVATIVE DERIVATIVE
BAR-CH3/6G BAR/K
8731.3 39.73
8540,3 38.63
8293.6 37.31
804B.& 36.07
780446 34491
7562,2 33.81
7321.2 32.76
7061.5 31.76
6843.3 30.80
6606.6 29.87
6371.5 28.97
613842 28410
590647 27425
567743 26442
S450,1 25.61
5225.2 24482
5002.9 26404
4783.3 23.27
456645 22.52
4352.9 21.77
414244 21.04
3935.5 20431
3732.1 19,59
3532.5 18.88
3336.9 18418
3145.4 17.48
2958,2 16.79
2775.3 16411
2597.0 15.43
2623.2 14,77
225440 14411
2089.3 13,67
1941.6 12489
212.3 «105
212.9 «104
222.3 #2100
231.2 <097
239.9 0096
26843 «091
256.5 .088
2644t <086
272.2 <084
279.9 <082
287.3 .080
294.7 078
301.9 .076
309.1 «075
31641 2073
323.1 - «072
329.9 .070
336.7 «069
343.4 «068
350.1 «066
35646 +065
363.2 <064
369.7 $063
385.6 «060
40143 «058
41648 «056
43241 «054
wu7.2 <052
46241 <051
476.9 . 049
491,6 o043
520.7 «045
54943 043
5777 o041
605.8 «039
633,7 «037
661e4 «036
688.9 <034
71643 «033
74346 .032
770.8 «031

INTERNAL
ENERGY
J/6

~193.37
«190.82
=187.50
=184.17

~180,85
=177.53
-174.21
-170.88
=167.56
-164.23
-160.90
=157.57
=154+ 20
-150.90

-147.56
14421
-140.85
-137.49
~134.12
-130.73
«1274 34
-123.94%
-120.52
-117.08

«113.63
-110415
«106465
~103.13
=99.57
~-95.,98
=92.35
-88.68
«85e 24

67.00

67413

68,84

70.51
72.15
73.76
75.35
764932
78.47
80.00
81.51
8§3.02
84451

85.99
87.46
88.92
90437
91.81
93.25
94468
96411
97.52
98.94

102,45
105.9%
109.40
112.85
116.27
119.69
123,09
126,48
133.23
139.95

166064
153.32
159.98
166464
173.29
179.9%
186.59
193.25

ENTHALPY

76

-192.69
=190413
=-186.80
«183.47

-180.15
=176.82
=173.49
=170.16
~166.83
=163.50
-160.17
=156483
=153.49
=150.14

-146.79
“1430 44
-140,08
-136.71
-133.33
=129.9%
=126454
~123.13
=119,70
-116.26

~112.79
=109.31
-105.80
-102.27
«98470
=95.10
=91.46
-87.77
-84433
92.89
93.08
95.51

97.89
100.22
102.51
104.77
106.99
109,19
111.36
113.51
115.65
117.76

119.86
121.94
124.01
126,06
128.11
130.16
132.16
134,18
136,19
138.18

1643415
148.07
152.96
157.82
162,65
167446
172.26
177,03
186.53
195.99

205.40
214.78
224ellh
233s 438
242481
252413
263.45
270.76

46

ENTROPY

J/G~K

24098
2s144
242063
24259

2.314
2.367
2.418
2,467
24516
24563
2.608
24653
24696
24739

2.780
20820
2.860
2.899
2.937
24974
3.010
3.046
3.082
3116

3.151
34185
3.218
3.251
3,284
34316
34348
3.380
3410
4e913
4.915
4,936

44955
42974
4,993
5.019
5.028
Seltl
S5.061
5077
5.092
S5.167

5122
54137
Se151
54165
5179
5.192
5205
5218
5e231
S.204

S5e274
5304
5.332
5.359
5.386
S.412
S.436
5. 461
5507
54551

54593
5.633
5.671
5.708
5.743
5777
5.809
Se 841

Cy
J7G6=K

1.088
1,085
1.080
1.074

1,067
1.059
1.058
14041
1,032
1.022
1.012
1,002
»991
» 981

«970
«959
« 949
«938
+928
+918
+908
+899
«890
0881

« 874

VELOGITY
OF SOUND
M/S

1155.

313.
319.
3244
330.



TABLE vIa. THERMODYNAMIC PROPERTIES OF OXYGEN

16, BAR ISOBAR

TEMPERATURE  VOLUME ISOTHERN ISOCHORE  INTERNAL  ENTHALPY  ENTROPY oy cp VELOCITY
DERIVATIVE OERIVATIVE  ENERGY OF SOUND
K cudse BAR=CH3/G BAR/K 976 J/6 J/G-K J/76-K 4/6-K Hss
LI TYYS 3 +TEh9 873649 39.73 -193,37 ~192,61 2.098 1.089 1,664 1156,
S6e +7690 854545 38,64 -190,83 -190.07 2e14b 1.085 1,664 1145
58 7743 8298.8 37.32 -187.51 -186.74 2.203 1,080 1.664 1131,
60, o7797 80537 364086 -184.19 ~183. 061 2.259 1,074 1,663 1117,
62. .7852 781001 34.92 -180.87 -180408 2,314 1,067 1.663 1104,
64, .7908 7567.8 33.82 -177.55 -176476 24366 1.059 1,664 1090,
66, «7964 732649 32.77 -174,23 173,43 20418 1.050 1.664 1077,
68, +8021 7087.3 31.77 -170.90 170410 2.467 1,041 1.66% 1064,
704 +8079 6849,2 30.81 -167.58 -166,77 2.515 1.032 1,665 1051,
72. «8139 661246 29.88 -164.26 163,44 2.562 14022 1.666 1038.
The «8199 6377.7 28,98 -160.93 -160.11 2.608 1,012 1.667 1025.
76. »8261 61hie5 28011 -157.60 -156,77 24653 1.002 1.669 1012,
78, *8324 59131 27426 -154.26 ~153,43 2,696 +991 1.671 998.
80, .8389 5683.8 26443 -150.93 -150,09 2.738 .981 1,673 985,
82, #8455 5456, 7 25.62 -147,.58 146474 2.780 .970 1.676 971,
84 .8523 5232.0 26,83 ~146,26 -143.38 2.820 2960 1,679 357,
86. «8593 5009.8 24405 140,88 -140.,02 2.860 +943 1.682 a2,
88, «8665 47903 23.28 -137,52 ~136.65 2.898 »938 1.686 928,
90, «8739 457347 22.53 -134,15 -133.27 2.936 .928 1,691 913,
92. «8815 436042 21.79 -130.77 -129,89 2.973 .918 1,696 898,
94, <2894 414949 21.05 -127.38 -126.49 3.010 .908 1.702 882,
96, .8976 3943.1 20.32 -123.97 -123.08 3.046 +899 1.709 8664
984 «9061 3739.9 19.61 -120.56 -119.65 3.081 890 1.717 849,
100. -9148 356044 18.89 -117.12 -116.21 3.116 .882 1,725 832,
1024 .9239 3345.0 18.19 -113,67 -112.75 3.150 .874 1.735 815,
104, «9336 3153.7 17.50 -110.20 109427 3.184 .867 1.746 797,
106, +9433 296646 16481 -106.70 -105.76 3.217 .861 1.759 778,
108, +9536 2783.9 16013 ~103.18 ~102,23 3.250 .856 1,773 759,
110. T 2605.7 15445 -99,63 -98.67 3.283 .852 1.790 740,
112, «9757 263241 1679 -96.04 -95.07 3,316 . 849 1,808 720,
1144 .9875 226341 14413 -92.42 -91,43 3,348 .848 14829 599,
116, 1.0000 2098,7 13,49 -88.75 ~87.75 3.380 847 1.853 6784
1186, 1.0133 1938.7 12.86 -85,03 -84,02 3,412 . 847 1.881 6564
* 119.623 1.02646 1812.1 12.36 -81.97 ~80.94 3.438 o848 1.907 6384
* 119,623 25.9192 20846 117 67426 93,18 4,893 .738 1.269 189,
120. 26,0614 210.3 o116 67,60 93466 44897 2736 1.262 190,
122, 2648033 22040 J112 69,35 96415 4,918 .729 1.229 193,
124, 27.5265 229.3 .108 71,05 98,58 4,937 722 1.201 195,
126, 28.2338 238.2 105 72,72 10096 4,956 .716 14178 198,
128, 28.9271 266.9 L101 The36 103429 4,975 o711 1.157 200.
130, 29,6083 25543 .098 75.98 105,59 4.993 .707 1,139 203,
132, 30.2787 263.5 <096 77.57 107.85 5,010 .702 1.123 205,
134, 30,9396 271.5 .693 79414 110.08 5.027 .699 14108 208,
136, 31.5919 27944 «091 80469 112,28 5,043 +696 1,096 210,
138, 32,2366 28740 .089 a2.22 114046 5,059 «693 1,084 212,
140, 32,8742 29446 .086 83,74 116,62 5,074 «690 1.074 214,
142, 33.5055 302.0 .085 85.25 118,76 5.089 +688 1.065 216,
144, 36,1310 309.3 .083 86,75 120,88 5,104 .685 1.056 218,
146, 34,7513 316.4 <081 88,23 122,98 5.119 .683 1.068 220,
148, 35.3667 323.5 .079 89.70 125,07 5,133 .681 1,061 222.
150, 35.9775 33045 078 91417 127415 Se147 .680 1.035 2244
152, 3645843 33744 <076 32.63 129.21 5,161 678 1,029 226,
154, 37.1871 36ke3 .075 94,07 131426 5.174 677 1.023 228,
156, 37.7864 35140 .073 95.52 133,30 5,187 .675 1.018 230,
158, 38.3826 357.7 072 96495 135.33 5.200 674 1,013 232,
160, 36.9753 36404 .071 98.38 137.35 5.213 .673 1.009 234,
165, 404450 380.7 .068 101,93 142437 G2l +670 .999 238.
170, 41,8992 39648 .065 1050 4t 1647434 5,273 .668 <9290 262,
175, 43,3398 412.5 <063 106436 152,26 5,302 +666 .383 247,
180, 46o7688 42801 2061 112,40 157,17 5.330 +665 .977 251
185, 4641875 4h3el +059 115,85 16240k 5356 2664 .971 255,
190. 47.5971 458,6 «057 119,29 166489 54382 .662 +966 259,
195, 48,9987 473.6 .055 122471 171.71 Se407 «661 .962 2620
200, 50,3931 48845 <056 126411 176451 54431 «660 .958 2664
210, 53.1632 517.9 .051 132,89 186,06 5e478 +659 .952 274,
220, 559123 54649 <0068 139,66 195,55 5,522 «658 %7 281,
230, 5846441 575.5 +046 146,35 205.00 5.564 .657 «943 287,
FIY 613616 603.8 2043 153495 21bekl 54604 .657 940 294,
250, 6440668 631.9 .02 159,73 223.60 5.643 +657 .937 300
260, 6647618 653.8 «040 166440 233.16 50679 «657 «936 307,
270, 694480 68746 .038 173.07 262,51 5.715 .658 <934 313,
280, 7241266 71541 .037 179.73 251,85 5,749 +658 «934 318,
290, The7985 74246 .035 186,39 261419 54701 «659 .933 324,
300, 7724647 769.9 «034 193.06 270.52 5,613 .660 «933 330,
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. TABLE VIa. THERMODYMAMIC PROPERTIES OF OXYGEN

15. BAR ISOBAR

TEMPERATURE VOLUNE ISOTHERM ISOCHQORE INTERNAL ENTHALPY ENTROPY Cy cp VELOCITY

DERIVATIVE ODERIVATIVE ENERGY OF SOUND
K cudse BAR=CH3/6 BARZK J/7G J/6 J/G-K J76=K 1/G-K H/S
® 54,531 « 7647 8753.2 39.73 =-193.35 -132.20 2.09% 1.089 1. 664 11564
56, +7686 85713 38.69 =190.91 ~189.76 24143 1.086 1. 664 1186,
58 o 7740 8325.1 37+36 ~187,59 =186.43 2.208 1.081 1.663 1132,
60, «T7T9% 8080.6 36.12 ~184.27 -183.,10 24258 1.074 1.663 1118,
62 o 7848 7837.4 34496 ~180.95 ~179.78 20312 1,067 1.663 1105.
64e #7904 7595.7 33.86 =177.66 =176+ 45 2.365 1.059 1.663 1092.
66e «7960 735543 32.081 -174,32 -173.13 2.416 1.051 1.663 1079,
68. 8017 711643 31.81 ~171.00 ~169.80 24466 1.042 1.664 10664
70 8075 6878.8 30.85 =167.68 =~166e47 24514 1,033 14664 1053.
72, «8134 664247 29.93 =164 36 -163.14 24561 1.023 1.665 1040,
The 28194 6608.4 29.03 -161.0% «159.81 2.607 1.013 1.666 1027,
76, «8255 6175.7 28.16 ~157.71 ~156.48 2.651 1.003 1.668 1014k,
78. «8318 5945.0 27.31 «154439 =153.14 24694 «992 1669 10440,
80. 8383 571643 26448 -151.06 ~149.80¢ 2737 2982 1.6741 987.
82, s 8449 5489.9 25.68 =147.72 ~146445 2778 « 971 1674 973,
B84e 8516 5265.8 2ka88 -164.38 -143.10 2.818 «960 1.677 959
86. »8586 50h%.2 24011 =341.03 “13%.746 2.858 «950 1.680 945,
88e «8657 482544 2334 ~137.68 =136438 2,896 «939 1.684 930.
90. 8731 4609.5 22459 =134.32 -133.01 20934 «929 1.688 315,
92 «8807 4396.6 21.85 -130.95 -129,.62 2.972 «919 1.693 900.
EL ) «8885 418741 21.11 =127.56 =126.23 3.008 «909 1.699 885,
96, 8966 3981.0 2039 -124417 122,83 3o 0bts «507 1.705 869,
98, +9050 3778.6 19.67 =120.77 =119.41 3.079 +891 1e713 852
100. «9137 3579.9 18.97 -117.3% -115.97 3114 «882 1.721 836,
i02. «9227 3385.3 18427 ~113,91 =112.52 Je148 «875 1.731 818,
104, +9320 3194.7 17.57 =-110.45 «109.05 3.182 +868 Le741 801,
106, «94138 3008.5 15.89 -106,97 =105.56 3. 215 +862 14754 782,
108, «9520 2826.7 16.21 -103.46 =102.04 3.248 «857 1.767 763,
110. «3626 266944 15.54 =99.93 =98+49 3.280 «853 1.783 Thbe
112, «9737 247646 14,838 =96436 =-94.90 3.313 «851 1.800 724.
114 «9854 230845 14.23 -92.76 ~91.28 3e345 X-1%] 1.8240 70k
116, +9977 2145.0 13.60 =89.12 -87.62 3.377 « 848 1843 683,
118. 1.0107 1986.0 12,97 =85, 42 -83.91 34408 «848 1.869 6624
120. 1e0244 1831.3 12436 =81.67 -80.14 EXL LY o848 1,899 -1 PN
122, 1.0390 168047 11.77 ~77.86 =76430 3172 e 848 1.934 619,
124 140547 1533.8 11.20 =73.97 =72.39 3.508 o847 1.975 598,
126 140716 1390.1 10465 =70.00 -68439 3.536 0843 2026 5784
* 1264984 1.0805 13204 10.39 «68.00 ~66.38 3.551 «839 2.052 568,
* 1260984 17.1637 187.9 +186 67.64 93.39 44809 o772 1. 464 189,
128, 1744576 19348 182 68467 94486 beB821 2766 fe631 190,
132, 1840182 205.4 o174 70464 97.66 44863 755 1.376 194,
132. 1845587 21603 o167 7253 100437 LeB6L o745 1.334 197,
134, 19.0823 22647 161 T4e37 102.99 44883 «737 1.293 199.
136 19.5917 23647 +155 76416 105.55 4.902 «730 1.260 202,
138. 20,0887 28644 «150 77.90 108.0% 4.920 o728 1.233 205.
140, 2045751 25547 w145 79.62 110.48 e 338 o718 1.208 207,
1424 21.0521 26447 olél 81,30 112.87 44955 . 713 14187 210
144 21.5208 273.5 «137 82495 115.23 44971 «709 1.168 212,
146, 21.9822 282.1 «134 84458 117.55 4.987 705 1.152 215.
148, 22,4368 2904 +130 86018 119.84 5.003 2702 14137 217,
150, 22,8855 298.6 «127 87.77 122410 5.018 «698 1.123 219.
152, 23,3288 30647 o124 89434 124433 5.033 +695 1.111 221,
154, 23,7671 3145 «121 90,89 126.5% Se047 «693 1.100 226,
156. 26,2009 322.3 119 92+ 43 128.73 5.061 + 690 1.090 226,
158. 26446306 329.9 o116 93.9% 130,91 5.075 «688 1.081 228,
160, 25.0564 337.4 ol1b 95.47 133.06 S5+089 +686 1.073 230.
165, 26,1060 35548 +109 99.22 138.38 5.122 «682 1. 054 235,
170, 27,1372 3736 o104 102.90 143,61 5153 «678 1.039 239.
175. 2841528 391.0 «108 106454 148477 5.183 «675 1.026 2hise
180, 29,1550 408.0 +096 110.14 153.88 S5e212 «673 1.016 2638.
185, 30,1658 42446 <092 113.71 158.93 5.239 «670 1.006 252,
190. 3141265 4hl.0 «889 117.25 163.9% 54266 «669 «998 257«
195. 32.0985 457.1 «086 120477 168491 Se292 «667 «991 261,
200, 33,0626 473.0 «083 124426 173.85 S5e317 +666 «985 265,
210. 36,9709 S0&4.1 078 131419 183465 54365 +663 «975 272,
220. 36,8569 534.7 2074 138.07 193,35 Se410 2662 «366 279.
230, 3847246 S64e7 <070 144490 202498 5453 +660 +960 286,
2404 405774 594.2 067 151,69 212.55 54493 +»659 «955 293.
250, 42.4175 623.4 «064 158445 222.08 5.532 «659 «951 300.
260, bi. 2670 652.2 +061 165.20 231.57 5569 «659 « 967 306,
270, 4649675 680.8 058 171.93 241.03 5.605 +659 « 945 312.
280. 47.8802 709.2 «056 178, 64 250.406 54639 «659 « 943 318,
290, 49,6862 7374 «05& 185.36 259,89 5.672 +660 0942 324,
300. 51,4863 7654 052 192.07 269.30 5704 «661 « 961 336,
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TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN

28. BAR ISOBAR

TEWNPERATURE  VOLUME ISOTHERH ISOCHORE  INTERNAL  ENTHALPY  ENTROPY cy cp VELOCITY
. DERIVATIVE OERIVATIVE  ENERGY : OF SOUND
K cndse BAR=-GH3/G BAR/K 476 376 J7G6=K J/6-K J76-K H/S
* 54,589 » 7645 8771.5 39.73 ~193,32 -191.79 2.099 1.090 1.664 1157,
56. 8597.1 38.73 «190.98 -189.45 26162 1,087 14663 1267,
S8, 835144 37441 ~187.67 ~166412 2.200 1,081 1,663 1133,
60. 8107.3 36417 -184,35 -182.79 2.256 1,075 1.663 1120,
62. 7864.7 35.01 181404 ~179.47 20311 1.068 1.662 1106
[P 7623.5 33.91 -177.73 -176415 24364 1.060 1.662 1093,
660 7383.7 32.86 “176e k1 -172.82 20615 1.082 14662 1080,
8. T145.2 31.86 171010 «163.50 20464 1.043 1,663 1067,
700 6908.2 30.90 167,78 ~166e17 24513 1.033 1,663 1055,
720 6672.8 29.97 ~164s 47 ~16248% 24559 1,023 1,664 1042,
The 6439.0 29488 161415 “159451 24605 1,013 1.665 1029.
764 620649 28421 -157.83 -156.18 24649 1,003 1.666 1015,
78, 597648 27436 1564451 -152.85 2.693 «993 1.668 1002
80, 5748.7 26.54 ~151.18 -149.51 24735 .982 1.670 989,
82. 552248 25.73 147,85 -146417 2.776 .972 1.672 975.
[T 52994 2649 ~144452 1424682 24817 «961 1.675 361,
86 $078.5 24.16 141418 ~139.47 2.856 »950 1.678 947,
88, 4860.3 23.40 -137.8% -136.41 2.895 « 960 1.682 332.
90, 4645.1 22.65 ~134.48 -132.7% 24932 +930 1.686 918,
92, 4“432.9 21491 =131412 -129.36 2.970 .920 1.690 903,
94, 822401 21418 -127.75 -125.97 3.006 «910 1.696 887,
96, 4018.7 20445 ~124,37 -122.58 3.042 .901 1.702 s72.
98. 3817.0 19.74 -120.97 ~119,16 3.077 .892 1.709 855,
100. 361941 19.84 =117456 ~115.74 3.112 .883 1.717 839.
102, 3425.2 18434 -116,164 -112,29 3.146 4876 1.726 822,
106. 3235.5 17,65 -110.69 -108.83 3.179 .869 1.736 804,
106, 305041 16497 -107.23 -105.35 3.212 . 863 1.748 786,
108, 2869.1 16438 “103.74 ~101.84 3.245 .858 1,761 767,
110 2692.6 15463 -100.22 -98.30 3.278 .854 1.776 748,
112, 9718 252047 14.98 -96.68 ~94.73 3310 .852 1.793 729.
114, +9833 2353.4 14,33 -93.10 -91.13 34342 +850 1.812 708,
116 « 9954 2190.8 13.70 89447 -87.48 34374 . 843 1.834 688,
118, 1.0881 2032.6 13.08 -85.88 -83.79 3.405 L8449 1.858 667,
120. 146216 1878.9 12448 ~82409 -80.05 34437 <849 1.887 646,
122. 1.0359 1729.2 11.89 -78,31 ~76.24 3.468 . 849 1.919 625,
120, 1.0512 1563.2 11.32 =747 -72.36 3.500 . 847 1.957 605,
126, 1.0676 14404 10.78 «70.54 ~68e40 34531 .843 2.001 585,
128. 1.0856 1300.1 10.27 ~66451 ~B4s3b 3.563 .832 2.055 S67,.
130, 1.1051 1175.6 9.77 =62, 36 -60,15 3.596 834 2.123 547,
132, 1.1269 1031, 3 8.23 ~58403 ~55.77 3.629 .826 2.210 525,
* 132,743 141357 37244 8,98 -56,38 ~54410 3,642 .824 2.264 515.
* 132,743 12,6066 164.9 +265 66494 92,16 heTll 804 1.705 187.
134, 129215 17440 +256 68461 94.26 4.759 .793 1.636 189.
136, 1343990 187.7 263 70464 97.44 44783 779 1.547 193.
138, 1348534 2004 .232 72.75 100,46 44805 .766 1.476 196,
140, 1k.2882 212.3 222 74,77 103,35 4e826 «756 1.419 200,
142, 147077 223.7 .213 76.72 1064114 4. 846 747 1,372 203,
Lhds, 15.1140 23446 +206 78,61 108.86 4. 864 4] 1,332 206,
146, 15.5032 265.8 .199 80445 111,47 44883 732 1.298 208,
148, 1508947 255.0 192 82,24 116403 44900 .726 1.268 211,
150, 162717 264.7 <187 84,00 116454 e 917 o721 1.263 214,
152, 16,6412 27441 .101 85.72 119.01 44933 «716 1.220 216,
15k, 1740041 283.3 «176 87,42 121.43 4.949 o711 1.200 219.
. 156, 17,3614 292,2 o172 89.09 123.81 e 964 .708 1.182 221,
158, 17.7128 301.0 «167 90,73 126416 e 979 $ 704 1.166 223,
160, 18.859 389.5 *163 92.35 128,47 44994 .701 1.152 225,
18.3082 330.2 »155 96,33 136415 5.029 + 63k 1.121 231,
19,7346 350.0 187 100.22 139,69 5.062 4689 1.096 236.
20,5427 36941 140 104004 14512 54093 2684 1.076 261,
21,3355 387.7 136 107.79 150445 5.123 2681 1.059 246,
2241154 40547 128 111449 155,72 5.152 .678 1.065 250,
2248841 42343 .123 115.15 160.92 54180 675 1.033 255,
23.6432 46046 119 118.77 166406 54207 «673 1.023 259,
2643938 45745 *115 122436 171415 S.232 671 1.01k 263,
25,8736 490.5 129,46 181,20 5.282 «667 «993 271,
2743294 522.6 136447 191413 S.328 +665 «987 278,
2847661 55440 143.42 200.95 54371 «663 977 286,
30.1872 S584.8 159431 210468 Set13 +662 »970 293,
31.5953 61540 157.16 220435 Sak52 «661 «964 299,
329923 648,9 163,98 229.97 Se490 «661 «359 306,
38,3801 674.3 170478 239,54 5.526 «660 +955 312.
3547680 783.5 076 177.56 249.08 5,561 «661 .952 318,
371331 732486 .073 184432 258,59 52594 «661 «958 324,
38.5002 T61.t «are 191,08 2668.08 5,626 «662 <949 330,
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TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN

25, BAR ISOBAR

TEMPERATURE VOLUME ISOTHERM ISOCHORE INTERNAL ENTHALFY ENTROPY Cy cp VELOGCITY

DERIVATEVE OERIVATIVE ENERGY O0F SOUND
K cud/se BAR-CH3/G BAR/K J/6 J/6 4/6-K J/7G=K J/G=K M/S
*  S4.646 27643 8789.7 39.73 =193.30 -191,39 24099 1,090 1.664 1158,
56 «7679 8622.7 38.78 =191.06 ~189.14 24160 1.087 1.663 11448,
53, w7732 8377.6 37.45 “187¢74 -185.61 2.299 1.082 1.663 1135.
60. «7786 8134.4 36.21 =184e43 ~182449 24255 1.076 1.662 1121.
624 #7840 7892.0 35.05 -181.12 =~179.18 2,309 1.068 1,862 1108,
(-1 7895 7651,.3 33.95 =177.81 =175.84 2e362 14061 1.662 1095.
66. «7951 76412.0 32.90 -174.50 -172.52 2.413 1.052 1662 1082.
68. +8008 717401 31.90 =171.19 =169.19 2463 14043 1.662 1069,
704 8065 6937.6 3094 -167.88 =165.87 2.511 1.034 1.662 1056,
72, «8124 670247 30.02 -164,57 =162.54 2.558 1.024 1.663 1043,
T4e +8183 6469.5 29.12 -161.26 -159.22 2,603 1.014 1,664 1030,
76, e 8204 6238.0 28426 =157.95 -155.89 24E48 1.00% 14665 1017,
78, «8307 6008e4 27e61 ~154463 =152.55 2.691 «993 1.666 1004,
80, 8370 5781.0 26.59 =151.31 -149.2¢ 2,733 983 1.668 991.
82, +8436 5555.7 25.78 ~147.99 -145.88 2.775 «972 1.670 977,
B4, «8502 5332.9 24499 “144466 “142454 24815 » 962 1.673 963,
86. «8571 5112.6 2422 -141,33 =139.19 2.854 951 1.676 949,
88. «B8642 4895.1 23045 -137.99 =135.83 24893 e 941 1.679 935.
9. «8714 46680.5 22.70 -134.65 ~132,47 2.931 «930 1.683 920,
92. «8789 4469.0 21.97 ~131.29 -129.10 24968 +920 1.688 905,
EI Y «8866 4260.9 21.24 -127,.93 =125.72 3.004 »911 1.693 890,
96. <8946 4056.2 20452 =124,56 -122.32 3,060 +901 1.699 874,
98. +9028 3855.2 19.81 =121.18 =118.92 3.875 «893 1.706 858,
100, «9113 3658.1 19,11 -117.73 ~115.50 3.109 884 1.743 842,
102. 3202 346449 18.41 ~114436 -112.06 3s163 «877 1.722 325,
104, «9294 327640 17.73 -110.93 =-108.61 34177 «870 1.732 807,
106, «3389 3091.3 17.05 -107.48 -105.14 3.210 8604 1743 790.
i08. » 9488 2911.1 16438 -104.01 =101.64 3.243 + 859 1,755 774,
110, 29592 2735.4 15.72 -100.51 =-98,11 34275 «855 1.770 752,
112, 93700 256443 15407 =96.,98 ~9%445¢ 34307 +»853 1.786 733,
114, «9813 2397.9 14443 =33. 42 =90.97 3.339 «851 1.804 T13.
116, «9932 2236.1 13.80 -89.83 -87.34 3.370 «850 1.824 693
118, 1.0057 2078.8 13.13 -86418 ~83.67 3.402 +850 1.848 672,
128, 1.0189 1925.8 12.59 -82,.50 =79,95 3,433 +850 1.874 652+
122. 1.0328 1777.0 12401 =78.75 =76417 Jelbly 849 1,905 631,
124, 1.0477 1631.9 11.45 LT L] ~72.32 3,496 » 847 1.940 611,
126, 1.0637 1489.9 10.91 =71.06 ~68e40 3.527 0862 1.980 592,
128. 1.0810 1350.5 10.40 -67,.09 ~654439 3.559 «831 24028 574
130, 1.1000 122445 9.86 -63.00 -60,25 34591 «834 2,083 553,
132, 11208 1082.6 9.39 ~58.75 -55,95 3,624 827 24179 534,
134, lolbh2 G403 876 =54,35 =51.49 34657 «822 2425hH 508
136. 1.1706 796.2 8413 “49.77 ~46.84 3.691 822 2,368 479,
* 137.540 1.1938 688.8 7.64 4605 -43.07 3,719 «B823 24484 456,
* 137,544 97714 14049 2357 65+44 89,87 h,686 »835 2.027 185,
138, 9.8805 145.0 «352 66.08 90.78 44692 830 1.979 186,
14d. 18.3337 161.7 +329 68.73 94.586 44719 809 1.812 190.
142, 10,7537 17649 «311 71.17 98,06 LoTlls «792 1.6990 194,
144 1141488 190.9 «295 73447 101.36 4e767 « 778 1.596 198.
146, 115243 204.0 .282 75+ 64 104445 4.789 o767 1.522 201,
148, 11.8840 21644 «270 77.73 10744 %e809 756 1462 205,
1504 1242306 22842 2260 79.73 110.32 4,828 »748 1.412 208,
152, 1245662 239.4 +251 81.67 113.09 YeBLT7 « 740 1.370 210,
154, 12.8923 250.2 «242 83.586 115.79 e BOL « 733 14334 213,
156, 13.2103 26046 235 85440 118443 4881 «727 1.302 216.
158, 13.5211 270.7 228 87.20 121.00 44898 o722 1.275 219,
160, 13.8255 2804 o221 88,97 123.53 he91k « 717 1.251 221,
165. 145632 303.8 «207 93.25 129,66 4,951 708 1.202 227.
178, 15.2735 325.9 +195 97.38 13557 4,987 +700 1.1564 233,
1754 15.9621 34649 <185 101440 141,31 5.020 « 694 1e134 238,
180, 16.6330 367.1 «376 105.33 146491 5.051 «689 1,109 2643,
185, 17.2892 386.7 o166 109,18 152.40 5.082 «685 1.089 248,
190. 17.9328 40546 «161 112,97 157480 S.110 «681 t.072 253,
195, 1845659 426.1 »155 116.74 163,13 Se138 «678 1.057 257,
200. 19.1897 “h2a1 «149 120440 168.38 52165 «676 1.045 261
210, 2044141 47741 «139 127,68 178.72 5.215 «672 1.024 270.
220 2146133 51048 «130 134484 188.88 5,202 «669 1.008 278.
230. 2247923 54346 o122 161.91 198.89 5.307 «666 +«996 285,
20, 2349549 57546 «116 148,91 208.80 5e349 664 « 986 292,
250. 25.1040 606.9 +110 155.86 218462 5.389 «663 «978 299,
260. 26,2419 637.7 «105 162476 228436 5,427 +662 «971 306+
270, 27.3702 66841 108 169.62 238.05 Selbbh 0662 966 312,
280, 2844905 698.0 «096 1764 46 267469 5499 +662 «962 319,
2904 29.6038 72746 «092 183.28 257.29 5,533 «662 «959 325,
380. 30.7111 757.0 -l‘? 190.09 266.87 54565 «663 «956 331,
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TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN
38. BAR ISOBAR

TEMPERATURE VOLUNE ISOTHERM ISOCGHORE INTERNAL ENTHALPY ENTROPY Cy cp VELOCITY

OERIVATIVE DERIVATIVE ENERGY OF SOUND
K cndse BAR-CM3/G BAR/K J/76 J/6 J7G6=K J7G~K J/G=K H/S
* 54,703 2 T642 8808.0 39.74 =193.28 ~190.98 2,100 1.091 1.663 1159,
56« «T676 8648.4% 38.82 «191.13 -188.83 2.139 1.088 1.663 1150,
58. 7729 8403.8 3749 =-187.82 =185.50 24197 1.083 1.662 1136,
60, 7782 8160.7 36.26 ~184e51 -182.18 24254 1.076 1.662 1122,
62, «7837 7919.2 : 35.09 -181.21 «178486 2.308 1.06%9 1.661 1109,
64e «7891 7679.90 34.00 ~177.90 =175,53 2.361 1.061 1.661 1096,
- 66, o747 Thble2 32495 ~174.60 -172.21 2ek12 1.053 1.661 1083,
68, «8003 7202.8 31.95 ~171.29 ~168.89 24461 1044 1,661 1071,
70. «8061 6966.9 30.99 “167.98 «165,57 24510 1,035 1.661 1058,
72, «8119 673246 30.07 =164468 ~162.2% 2.556 1.025 1.662 104S.
T4, «8178 6499.9 2917 =161.37 =158.92 2.6082 1.015 1,663 1032,
76, «8239 626940 28.30 =158.06 ~155453 24646 1.005 1.664 1019.
78. +8301 604040 27446 «154,75 ~152426 24690 «994 1.665 1006,
80, 8364 5813.1 26.64 =151. 04 ~148.,93 2732 «90% 1.667 992,
a2, «8629 558844 25.83 -148.12 ~145.,59 24773 «973 1.669 979,
84 +8496 536642 25404 ~14i, 80 =142.25 24813 «962 1.671 965,
86, « 8564 514646 24427 ~141.48 -138.91 24853 «952 1.674 958,
88, « 8634 4929.7 23451 ~138.15 -135.586 20891 « 962 1.677 937,
9aK%. «8706 471547 22476 ~134.81 -132.20 2929 2931 1.681 923.
92, «8781 450449 22.03 =131.47 ~128.83 24966 «921 1.685 908,
94, «8857 429745 21.30 ~128.11 -125.46 3.002 0912 1.690 893,
96. +8936 4093.5 2D0.58 =124475 =122.07 3.038 «902 1.696 877,
98. «9018 3893.2 19.87 ~121,.38 -118.67 3.073 894 1.702 861,
100. «9302 3696.8 19.18 =117.99 =115.26 3,107 « 885 1.709 845,
1024 29190 3504.06 18438 =114.59 ~111.83 3o 141 «878 1.718 828,
104, «9280 331641 17.80 -111.17 -108.,39 3.175 2874 1,727 811,
196« «9375 3132.2 17.13 =107.74% -104.92 3.208 +865 1.738 793,
138. +3473 295248 16446 ~104.28 -101.44 3e240 +860 1.750 775,
110, +9575 277749 15.81 -100.80 ~97.92 3.272 +B56 1.763 756,
112, +9682 2607.6 15.16 =97.29 ~94,38 3.304 854 1.779 737,
114, «9793 2441.9 14.52 -93.75 -90.81 3.336 + 852 1.796 718,
116, +9914 2280.9 13,90 =90,17 ~87.20 3,367 851 1.816 698,
118. 1.0033 2124¢b 13.29 ~86455 -83.54 3.399 « 850 1.838 678,
120, 1.0162 197243 12.7¢0 -82.89 =73.84 3.430 « 850 1.863 657,
122. 1.0299 182442 12.12 -79.18 ~76.,069 3,461 « 850 1.891 837,
124 10444 1679.9 11.56 =75.40 -72.27 3192 847 1.924 618,
126. 1.0600 1538.8 11.03 -71.56 ~bd.38 3.523 842 1.961 599,
128, 1.0767 140042 10,52 ~67.64 -64441 3554 «830 24006 581
130, 1.0952 1272.9 9.96 -63.61 -60.32 3.586 «833 2.0u49 560,
132, 1.1153 1133.2 3455 =59, 44 =56409 3.618 «828 24148 5424
134, 141375 993 .4 8,94 -55.13 =51.72 3.651 822 2.216 518,
136. 1e1624 85446 8.32 =50.67 -47.18 3.685 820 2.310 491,
138, 1.1909 718.9 7.72 -45,98 42441 3,719 «822 2ethie 462,
140. 1.2242 578.5 7.08 =41.01 ~37.34 3.756 823 24643 431,
* 141.694 1.2581 463.7 6.50 =364048 =32.70 3.789 +»831 24870 401,
* 141,694 7.8056 115.7 467 63,16 B86.58 44631 +863 24495 182,
1424 7.8800 119.1 «460 63.69 87.33 “eB36 «863 24433 183,
144, . 8.3292 139.3 424 66488 91.87 L.668 +835 2.127 188,
1464 8.7319 1571 » 396 69,72 95491 44696 «Bla 1.927 193,
148, 9.1024 173.1 «374 72431 99.62 4,721 «797 1.785 197,
150. 9ekt91 187.9 354 74473 103.07 G704 e782 1.677 201,
152. 97774 201.7 «338 77.01 106,34 44766 770 1,593 204,
154, 10.0909 21447 «324 79.18 109.46 4o786 «760 1.525 208,
156, 1043923 22740 + 311 81.27 112445 4.805 «751 1,469 211,
158, 10.6834 238.7 «300 83.29 115,34 Lo 824 e743 1e421 216G,
160, 10.9657 25040 289 854206 11B.10 4e8061 « 736 1,381 217.
163. 11.6407 276.6 268 89.92 124.84 %.883 «723 1.302 223
170 12.2811 301.2 250 94,35 131.20 4.921 o712 1.265 229,
175. 12.8952 324a ke 235 98.62 137431 44956 «704 1.200 235,
180, 13,4864 34645 «223 102.75 143,22 4,989 «698 1.166 241,
185. 16,0647 367.6 211 106478 148,97 540621 «692 1,137 2664
190, 1446271 388.0 «202 110.72 154460 5051 «688 lells 251,
195. 1541777 #07.7 193 114459 160.12 5.080 « 684 1.095 255,
200. 15.7181 42649 +185 118440 165455 54107 138 1.078 260,
210. 1647741 46348 172 125,87 1764193 5¢159 « 676 1.051 269,
220, 17.8031 499.2 160 133.19 186460 54207 672 1,034 277.
230, 18,8109 5334 #2151 140.39 196.82 54253 »669 L.015 284,
240, 19,8017 56646 o142 167.50 206491 5.296 v 667 1,002 292,
250 20.7785 599.0 «135 154454 216458 54337 «665 «992 299,
260 2147436 630.8 »128 161.52 226476 54375 e 664 « 984 306,
270, 2246991 662.0 «122 168446 236.56 Se412 2663 «977 312,
280. 23.6463 692.8 «117 175436 246430 Selshh8 «663 «972 319,
290. 24.5864 72301 112 182,24 256400 5.482 «663 +968 325,
300, 25.5205 753.1 «108 189,09 265466 5651t 663 «964 331.

*  TWO-PHASE BOUNDARY 51




TE

35,

MPERATURE

K

S54.760
564
584
60

62,
ble
€66,
684
70.
724
The
76,
78,
80,

82,
8L
86
88.
90.
92.
Q4
96.
93,
100.

102,
104,
106,
108,
110.
112.
11k,
116.
118.
120.

122,
124.
1264
128.
130.
132.
134,
1364
138
140

142,
144,
1454363
1645.363
146,
1646,
150,
152
154,
156,
158.
1604

165,
170.
175.
160,
185.
190,
195.
200.
210.
220,

230.
240e
250,
260,
270
280,
290,
300.

BAR ISOBAR

VOLUHME

cH3s6

«7640
27672
w7725
«T779

7833
7887
o743
«7999
»8056
«B81i14
8173
«8230
+8295
+8358

«B8423
«8489
«8557
«8627
«8698
8772
v8848
«8926
«3007
»3091

09178
«9268
«9361
+9458
+9559
+9664
09774
+9889
1.0009
1.0136

1.0270
1.0412
1.0564
1.0727
1.0906
1,1099
t.1312
1.1548
1.1815
1.2121

12485
1.2938
1.3333
6.3292
604946
609485
7.3397
76915
840158
843197
846075
8.08824

9.5267
10.1256
10.6919
11,2335
11,7555
1242617
12.7548
13.2368
14,1738
15,0823

15,9686
1648367
17.6906
18,5325
15,3645
20.1881
21,0046
21,8149

*  TWO-PHASE BOUNDARY

TABLE VIa. THERMOOYNAHIC PROPERTIES OF OXYGEN

ISOTHERM
OERIVATIVE
BAR=-CH3/G

852642
867440
8429.8
818743

734643
770646
746844
7231.5
6996.1
6762.3
6530.2
6299.8
607144
584541

5621.1
5399.4
5180.4
496441
475048
45640.7
4333.9
4130.6
3931.0
3735.2

354345
335640
3172.9
2994.1
2820640
2650.4
2485.5
2325.3
2169.5
2018.1

1870.9
1727 .3
1587.0
1449,2
1320.9
1183.4
1045.5
911.0
778.4
64448

515.9
38442
29549

89.2

97.9
121.6
141.8
159.6
175.8
190.7
20447
218.0

24844
276.0
301.6
325.7
34845
370.%
391e4
411.8
45047
487.08

5234
557.9
591.4
62441
656.2
687.7
7i8.8
Th9els

ISOCHORE
OERIVATIVE
BAR/K

39.74
38.86
37.56
36.30

35.14
34.04
32499
32,00
31.04
30011
29.22
28435
27.51
26.69

25.88
25.10
28432
23.56
22.82
22408
21436
20.65
19.94
19.24

18456
17.68
17.20
16.564
15.89
15.25
14462
14400
13.39
12.80

12.23
11.68
11.15
10.65
10.10
9.66
9.10
8+51
7+91
7.32

6467
5.98
552
602
+580
525
485
«454
o428
k07
+388
372

«339
343
292
276
259
* 246
0236
o224
«207
192

«180
169
+160
152
o165
138
132
o127

INTERNAL
ENERGY
J/6

=193.25
=-191.29
-187.90
=184.59

-181.29
-177.99
=17 4469
=171.39
~168.08
~164478
-161.48
-158418
-154.87
~151456

=148,25
=1h44.94%
-141.62
-138430
=134.97
=131.64
-128.29
“124%4 34
=121.58
-118.20

=114.81
“illetl
«107.98
~104.,54
=-101.08
-97.58
“94.06
=90.51
-86491
-83.28

«79.59
-75.85
=72.05
~68418
-64419
=60.10
=55.87
-51.51
~46¢97
42420

=37.09
-31.49
=27.22
59,98
61,40
65.23
68.49
71.39
Thell
76452
78485
81,08

36.28

91.40

95.67
100,05
104,27
108.38
112.39
116433
124.01
131.50

138.85
146.08
153.21
160428
167.29
174.26
181,19
188.10

ENTHALPY

470

=190.58
~188.52
~185.19
=181.87

-178455
-175.23
-171.91
~168.59
~165+2€
~161.94
-158.62
=155+30
=151.97
=148.64

-145,31
=1461.97
-138.63
~135.28
~131.93
-128.57
~125.20
-121.82
~118+42
-115.02

-111.60
=108.16
-104.71
-101,23
=97.73
-94,290
~30.64
=87.05
-83.s41
=79.73

~76.00
~72,21
-68435
=6b4ol43
-60.38
-56421
=51.91
-47.47
-42.83
=-37.95

=32.72
-26.97
~22+55
82.13
84013
89455
9418
98,31
102.10
105.64
108.98
112417

119.62
126454
133.09
139.36
145442
151.30
15704
162.66
173.62
184429

194074
205.00
21513
225415
235.07
244,92
254,71
264445

52

ENTROPY

J/G=-K

2,100
24138
24196
2e252

2.307
24359
24410
24460
24508
24555
2.600
24645
2.688
24730

2771
2,812
2.851
24889
2927
24964
3,663
3.036
3.071
34105

3.139
3,172
3.205
3.238
3.270
3.302
3.333
34364
3.396
3,426

3.457
3.488
3.519
34550
34581
34613
3.645
3678
Je742
3.747

3.784
3.825
3.855
44575
he589
4e626
4e657
heB8L
4s709
be732
4753
4e773

4.819
4.861
4,898
44934
44967
44998
5.028
5057
S¢110
5¢160

5206
54250
54291
54334
54368
Se404
S5e4308
Se671

Cy
J/G=K

1.091
1. 089
1,083
1,077

1.070
1,062
1,053
1,044
1.035
1.625
1.015
1. 005
«995
« 984

2974
«963
»953
«942
«932
+922
812
»903
« 894
2886

+879
2872
+ 866
«861
«857
«855
853
+852
851
+851

850
+ 867
8461
829
«832
+829
822
«819
.820
+821

826
«839
854
«904
+898
+ 855
+830
«810
«793
«760
«768
+759

«739
. 725
715
« 707
«700
695
«690
«686
«680
+676

2672
«669
2667
+666
665
» 660
» 664
+« 666

cp
J/G6=K

1,663
1.663
1.662
1,661

1.661
1,660
1.660
1.660
1.661
1.66%
1.662
1.663
1.664
1.665

1,667
1.669
1.672
1.675
1.678
1.682
1.687
1.6933
1.699
1.706

1.714
1.723
1.733
L. 744
1.757
1.772
1.789
1.807
1.828
1.852

1.879
1.909
1.943
1,981
2.027
2,111
24180
Z2.260
24370
2.529

2.732
3.080
3.519
3.271
3,004
2.476
24172
1,971
1.826
1,716
1.630
1.560

16431
14343
1.279
1.231
1.192
1.161
1.136
1.114
1.080
1.055

1.035
1.019
1.007
«997
«988
«982
+976
«972

VELQCITY
OF SOUND
H/S

1160,
1151,
1137,
1524,

1111,
1098,
1085.
1072,
1059,
1047,
1034,
1021,
1308,

994,

981,
967,
953
939,
925,
910,
895.
880,
864,
843,

831,
8l4.
797.
779.
760,
T4l.
722,
702.
683,
663,

643,
524
605.
588,
567
549,
527,
501,
474,
W46,

413,
376,
349,
1804
182,
188,
193,
197.
201.
205.
208.
212

219,
226,
232,
238,
244
249.
25he
259,
268,
276,

284,
291,
299.
306.
312,
319,
325,
331,

Ao

o



40,

TEMPERATURE

K

* S5a.817

.

93,
100.

102.
104,
106,
108.
110.
112,
114
116,
118.
120.

122,
124,
126
128.
130.
132,
134,
136,
138.
144,

142,
Lan,.
146,
143,
148.658
148.658
150,
152
1S4,
156,
158,
160,

165,
170.
175,
180,
185,
190
195,
200.
214.
2204

230.
2404
250,
260.
270.
280,
290.
304.

*

BAR ISOBAR

VOLUKE
cu3dsc

«7638
«7669
7722
#7775

«7829
7883
7938
«799%
«8051
8109
8168
«8228
+8290
«8352

o8417
8482
«8550
«8619
+8690
«8764
«8839
8917
+8997
«9080

9166
23255
«3347
e U443
29543
«9646
9755
«3868
+9986
1.0111

1.0262
1.0382
1.0529
1.0688
1.0862
1.1049
1.1252
1.1477
1.1729
1.2013

142345
12763
1.3248
1.3957
ler280
541333
545244
5.9773
Be3542
646870
649904
72724

7.9127
8.4908
940274
95341
1é.0181
104840
10.9353
11.3745
12.2237
13.0424

13.8377
1b4eB6145
15.3763
161259
1648654
17.5963
18.3200
19,0374

THO-PHASE BOUNDARY

TABLE VIa.

ISOTHERM ISOCHORE

DERIVATIVE ODERIVATIVE
BAR-CH3/6G BAR/K
8Bukats 39.74
86995 38.91
845549 37.58
8213.9 36435
7973.3 35.18
7734e2 36,08
749604 33.04
7260.1 32,04
7025.3 31.08
679240 30416
656044 29.27
6330.6 28440
€102.8 27.56
5877.0 26474
5653.,6 25.93
5432.5 25.15
521641 24438
©998.4 23.62
4785.8 22.88
457643 22414
437041 21.42
41674 20471
3968.5 20.0¢
3773.5 19431
35824 18463
3395.6 17.95
3213.2 17.28
3035.2 16462
286147 15,97
2692.9 15.33
2528.7 14471
2369.2 14.09
2214.2 13.49
2063.5 12.90
1917.0 12434
1774.2 11.79
163446 11.26
1497.5 10477
1368,3 10426
1232.3 3.76
1696.8 9,25
96549 8468
835.9 8410
707.5 7.53
58346 6.92
46043 6.29
337.0 5.61
210.1 4,84
170.0 4466
60,7 .781
83.5 .702
110,23 +626
131.8 576
150.8 534
16840 .501
183.8 75
219.1 423
250.2 .385
27845 .356
306.8 .332
329.5 W311
352.9 .294
375.3 .279
396.9 .266
437.3 L2064
47647 .226
513,7 .211
Sk9ek .198
584.0 .187
617.7 177
650,05 .168
682.9 160
Ti4.6 .153
745.9 b7

INTERNAL
ENERGY
376

~193,23
=-191,27
-187.97
=-184,67

-181437
=-178.07
=174e 78
=171.48
-168418
-164%.89
~161.59
=158.29
-154.99
~151.69

~148.39
-145.C8
=141.77
=138.45
=135.13
~-131.80
~128.47
~125413
-121.77
=118.41

=115,03
=111.,64
-108,23
-104480
-101.35
~97.88
=94.37
~“90.84
=87.27
-83.66

-83.00
-76.29
~72.53
-68470
-Blu.76
=-60.73
-56.58
=524 31
~47.88
~43,28

~38.39
=33.45
=27.33
=20.47
=17.77
55447
5947
63,26
67.61
70.79
73465
76.30

82425
87459
92.53
97.19
101465
105.95
110413
114421
122.12
129.79

137,24
144463
151.87
159.03
166.12
173.15
18041
187.09

ENTHALPY
J/6

=190.17
=-188.21
=184,88
=181.56

=178.24
-174.92
=171.60
~168.28
~164.96
=161.64
~158.32
~155,0C
-151.68
=14B.+35

~145.,02
“1k1.69
=138.35
-135.08
=131.66
~128.30
=124.93
=121.56
~118.17
“114.78

-111.37
=107.9¢%
=104.48
=101.02
=97.53
-94,02
«90.47
-86.8¢
-83.27
-79.61

-75.90
=72.14
-68.31
~6hol42
=60.01
=56431
~52.08
“47.7¢
~43.19
=38.47

=33.0¢
=28.05
-22.,03
~14.86
~12.0%
76.01
81.57
87.87
93.03
97.54
101.62
105439

113,90
121.55
128.64
135,32
141.72
147489
153.87
159.7¢
171.01
181.96

192.63
263,09
213438
223453
233,58
243+54
253.42
263,20

53
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ENTROPY

J/7G=K

20101
24136
24195
24251

2305
2.358
2.409
2.459

+824
»832

+819
813
« 819

«821
829
W BL3
«873
<887
947
2907
867
+839
«817
+800
785

«758
o7l

o726
27186
#7048
«701
«096
+692
+684
«679

« 675
672
«663
«6EB
25665
s 665
¢ 665
«665

cp
J76=K

1,663
1.662
1,662
1.661

1.660
1.660
1.660
1.660
1.669
1.660
1.664
1.661
1.662
1.664

14665
1.667
1.670
1.673
1.676
1.688
1.684
1.689
1.695
1.702

1.710
1.718
1.728
1.739
1.751
1.766
1.781
1.799
1.819
1.8u2

1.867
1.895
1.926
1.960
24007
2,876
24147
2,216
2.310
24439

24598
2,836
3.235
4,093
4,762
4,880
3.605
24800
2.392
2.134%
1.955
1.822

1.603
1.467
14374
1.306
1.254
f1e216
1.181
1.153
leitl
1.080

1.656
1.037
1.022
1.010
1.000
+«992
» 985
«380

VELOCITY
OF SOURD
M/S

430,
397.
359,
31,
302.
177.
182,
189,
19u4.
198,
203,
207.

2154
223,
230,
236,
2424
247,
252
257,
267.
275.

283,
291,
299,
306
312,
319,
325,
332,



TE

L

45,

MPERATURE

K

544675

58,
60,

62
Gies
664
68.
70,
724
Tie
76,
78.
80.

82,
84,
86,
88
90,
92.
LI N
96,
98.
100.

102.
1044
106,
108.
110,
112,
114,
116,
118,
123.

122,
1244
126,
128,
130.
132,
134,
138.
138.
1404

142,
1ha,
1464
148
150,
1514640
151.646
152,
154,
156.
156.
160,

165,
170.
175,
1840,
185,
190,
195.
200.
210,
220,

230.
240,
250,
260,
270.
280,
290,
300,

*

BAR ISOBAR

VOLUHE

cudse

« 7636
#7666
#7718
o 7771

«7825
7879
7934
«7990
<8047
8104
#8163
<8223
«3284
28346

«8410
«8476
+8543
«8612
«8682
«8755
«8830
+8907
«8987
+9069

<9154
«3242
.9334
«9428
.9527
<9629
+9736
«9848
<9964
1.0087

1.0216
1.0352
1.0496
1.0650
1.0820
1.1000
1.1196
1.1411
1.1650
1.1916

1.2222
1,2581
1.3018
13581
1.43939
1.5666
440754
42555
4eB8642
542954
Se6492
549594

b.6254
742004
7.7210
842049
8.6619
9.0983
9.5184
9.9252
10.7073
11.4569

12.1818
12.8876
13.5780
1442558
14,9233
15.5821
16,2335
16,8787

THO-PHASE BOUNDARY

TABLE via.

ISOTHERN
DERIVATIVE
8AR=-GH3/G

8862+6
872540
8481,9
824043

8000.3
7761.7
752445
7288.6
7054.3
682146
659045
6361.3
6134.0
5308.8

£685.9
546545
5247.6
5032.6
4820.5
4611.7
460641
L204.1
400548
3811.4

3621.1
3435.0
3253.2
3075.9
2903.1
273540
257146
2412,.7
225844
2108.4

196246
182044
1681.5
1545,2
141543
128049
1147.3
1019.3

891.7

7674

647.2
529.3
411.8
295.4
177.0
70.9
31.2
4204
77.9
105.1
127.5
14741

188.7
22440
25543
283.9
31046
335.6
359.5
382.2
625.3
465.8

S04ets
Sh1.3
577.0
6116
645.3
673.4
710.8
T42.7

ISOCHORE
OERIVATIVE
BAR/K

39.76
38,95
37.63
36439

35.23
34413
33408
32409
31.13
30.20
29.31
2845
27.60
26478

25498
25.20
24043
23467
22.93
22.20
21.48
20.77
20.07
19.38

18.70
18.02
17.36
16.70
16.05
15,42
14480
14418
13,59
13.01

12.44
11.90
11.38
10.88
10.37
9.87
940
B8.84
8.28
773

7415
6.55
5.93
5426
4e49
3.68
1.03
«983
«812
o720
«656
+609

«526
70
428
+«336
«369
367
«328
o311
2284
+261

263
o227
»214
202
+192
183
«175
«167

INTERNAL
ENERGY
J/6

=193, 20
«191.35
~188,05
-184475

=181,45
-178.16
=174 87
=171.57
“168.28
~164,99
«161.70
=158 40
-155.11
=151.81

-148.52
~145.22
=141.91
-138.60
=135.29
=131.,97
-128.65
=125431
-121,97
-118.61

-115,25
~111.87
“108e47
-105.06
-181.62
~98.16
-94468
=91.16
-87.61
-84,02

~80.39
-76,72
=72.99
~69.20
-65+30
“61434
=57+2B
-53.07
~48e74%
-4b4,27

=39.56
-34,58
=-29.17
=23.12
~15.83
~7.20
48456
50,87
58434

128.05

135,69
163.17
150452
157.77
1644 94
172.04
179.08
186.09

ENTHALPY

J4/6

-189.77
=187.90
=~184,57
-181.25

=177.93
~174.61
-171.30
-167.98
=164.6B
-161.34
~158.02
~154470
-151.38
-148.086

“lube73
“141.40
~138.07
=134.73
~131.38
~128,03
-124.67
=121.30
-117.92
-114.53

-111.13
=107.73
-104427
=100.81
-97,34
~93,83
=90.30
-86.73
=-83,13
=79.49

~75.80
~72.06
-68.26
=b4.b1
“50e b4
~56439
=52.22
-47,93
~43450
-38.91

=34.06
~28491
=23431
-17,01
=9435
~e15
66490
70.02
80.23
87,11
92.64
7.1

107.52
116414
123.90
131409
137.88
L4ke37
150.62
156.686
168436
179.690

190.51
201417
211.62
221.92
232,09
242.16
252414
262405

54
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ENTROPY

J/6=K

24101
24135
20193
2.250

24300
24357
2.408
2.u57
2,505
24552
2.596
2,642
2.685
24727

24768
2.808
2.847
2.886
20923
24960
2. 996
3.032
3.067
3.101

3.135
3.168
3.201
3.233
3.265
34296
3.328
3,359
3.389
3420

34451
3.481
3.511
3.542
3.572
3.603
3.635
3.666

[

+939

«912
+B870
o841
+819

o781
.756
.732
726
<716
.703
.702
.697
+683
+683

«678
«670
«671
«663
«668
+ 666
» 666
+665

tp
J/G=K

1,663
1.662
1.661
1. 663

1.6060
1.659
1.659
1.659
14659
1.659
1.659
1.660
1.661
1.662

1.664
1,666
1.668
1.671
1.674
1,677
1.682
1.687
1.692
1.698

1.706
Lla714
1.723
1734
1L.746
1.759
1.775
1.792
1.811
1,832

1.855
1.881
1.910
1.941
1.988
2+ 044
20117
24177
24258
24365

20495
24672
20904
34408
hes28
8.058
9.586
7.262
b.000
3.025
2545
2.251

14842
1.625
1.488
14394
1.325
1.272
1.230
1.196
Lol
1.106

1.077
1.055
1.037
1.023
1.011
1.082
« 994
«938

VELOGITY
OF SOUND

/S

1161,
1153,
1140,
1427,

1114,
1101,
1388,
1075.
1063,
1050.
1037,
1324,
1011.

998,

985,
971,
958«
ELTN
930.
915,
300,
8854
870,
854,

837,
821,
804,
786,
768,
758,
731,
712.
692,
6734

654,
6364
618,
6024
5824
562,
543,
521,
496,
471,

LT
415,
381,
bk,
298,
24T,
172
177,
185,
191,
196,
201.

211,
219.
2274
234,
240,
2646,
251.
256,
266,
275.

283,
291,
299,
306,
313,
319.
3264
332,

¥
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TABLE VIa. THERMOOYNAMIC PROPERTIES OF OXYGEN

50. BAR ISQBAR

TEMPERATURE VOLUNE ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

DERIVATIVE DERIVATIVE ENERGY OF SOUND
K cudsc B8AR-CH3/G BAR/K 376 476 J/7G=K J76=K J/6-K H/S
¥ 54,932 « 7634 8880.7 39475 -193.18 -189.36 2.102 1.093 1.663 1162,
564 « 7662 875044 39.00 =191.42 -187.59 21304 1.091 1.662 1155,
58, o7715 8507.8 37.67 -188.12 =1844.26 2.192 1.085 1.661 1161,
60. 7768 82668 36443 ~184483 =180,9%4 24248 1.079 1.660 1128,
62, 7821 8027.2 35.27 =181.5% =177.63 2,303 1.072 1.659 1115,
64, «7875 7789.1 34417 =178.2% “174431 24355 1.06% 1.659 1102.
66, «7930 755244 33.13 -174496 -170.99 2,406 1.055 1.658 1089.
68, «7986 7317.1 32.13 =171.67 =167.67 24456 1.046 1.658 1077.
70, 080462 7083.3 31.17 =168 38 -164e 36 2.504 1,037 1.658 1064,
72, «3100 6851.1 30425 ~165.09 ~161.04 2,551 1.027 1.658 10524
Tae +«8158 66206 29.36 ~161+80 =157.72 2.596 1.017 1.658 1039.
76, «8218 6391.9 28449 ~158.52 ~154. 41 24640 1.007 1,659 1026,
78, 8278 616541 27465 ~155.23 =151.09 2,683 +997 1.660 1013,
80, 3341 594045 26483 ~151.94 =147.77 2.725 +986 1.661 1000,
82, o840 571842 26403 -148.65 ~1b4b, 44 2.766 «976 1,662 987.
84, + 83469 549843 25425 =145+ 35 =1u1.12 2,807 965 1.664% 974,
66, «8536 5281.4 24448 =142405 =137.78 24846 955 1.666 960.
88, «3604 506646 23.73 -138.75 =134445 2.884 « 945 1.669 46,
90, «8675 485542 22.99 =135.45 ~131.11 2.922 «934 1.672 932.
92, 8747 b4646.9 22.26 =132.14 -127.7¢6 2.958 2925 1.675 918,
ELY 8321 Lub2.0 21.54 ~128.82 ~124441 2994 +915 1.679 903.
96, +8898 424046 20.83 =125.49 =121.0% 3.030 +906 1.684 888.
98, «8977 404340 20.13 -122.16 =117.67 3.065 +897 1.689 872,
104, 9059 3849.2 19.44 -118.82 “114.29 3.099 +883 1.695 857,
102, + 9143 3659,5 18.76 =115.,46 -110.89 3.132 «882 1.702 840,
104, «9230 34Tuel 18.09 =112.09 =~107.48 3,166 +»875 1.710 8244
106, «3320 3293.0 17.43 -108471 =-104405 3.198 +869 14719 907,
103, «Shie 34163 16.78 -105.31 ~100.60 3.230 + 864 1.729 790,
113, 9511 23462 16e1% ~101.89 =97.13 3.262 e 860 1740 7724
112, +9612 277648 15.50 =98,45 -93.64 3.294 +8517 1,753 753.
114 29718 26140 14.88 -94,98 -90.12 3,325 2856 1.768 735,
116, +9828 2455.8 14428 =91.48 -86.57 3.356 850 1.784 716.
114. 09942 2302.1 13.68 ~87.95 -82.98 2. 386 + 854 1.802 697,
123, 1.0003 215248 13.10 ~B84e39 «79.36 Jou17 «853 1.822 678,
122, 1.0189 2007.6 12.5% -80.78 -75.69 3.7 « 852 14845 659.
124, 1.0323 1866.2 12.01 =77.13 -71.97 3477 843 1.669 bale
126, 1.0464 172842 11.49 “73.44 ~68.20 3.508 v 84 1.895 6244
128, 1.0614 1592.3 11.00 =69.69 ~64.38 3,538 «827 1.923 6084
130, 1.0779 1461.8 10.50 -65483 ~60405 3.568 «831 1.969 589
132, 1.0654 1329.8 9.97 -61.92 -56.44 3.599 +830 2.016 5684
134, 1.1143 11971 9e53 “57491 =52433 3.6310 «825 2.088 550
136, 1.1349 1071.5 8.99 =53.79 “48.12 3.661 2819 24142 529.
138. 1.1576 94640 8ets5 ~49.56 “43.77 3.693 «817 2.213 506
140. 1.1827 825.0 7.91 -45,20 ~39.28 3.725 +816 2.302 482,
142, 142113 707 .0 7.36 ~40.63 =34.58 3.758 +816 2.410 457
1ée, 142041 593.5 6479 =35.85 -29.63 3,793 «8112 24550 430,
16, 1.2830 480.0 6e21 =30.7% =24.32 3,829 +826 24750 400,
148, 1.3308 369.3 559 -25.18 =18.52 3.869 833 3.060 367,
158, 1.3937 259.8 4094 -18.88 -11.91 3,913 «856 3.592 3337.
152, 1.4883 149.9 %17 -11,13 =3eb% 3,968 «883 44797 284,
1544 1.7157 33.0 3.01 1.87 10,48 4e000 0994 13,412 212,
* 154,362 1.9632 2.9 2ek8 10448 20.19 4e123 1.102 125. 346 181,
* 154,362 2.7893 241 1.61 31.86 45,80 4.28¢9 1.161 169,806 166
156, 3.9252 50ets 1.086 51,15 70.77 44450 4964 64373 182.
158, 444399 82.2 «898 58,33 80.53 heS13 «904 34958 1390.
160. 48215 106.9 «799 63433 87.43 44556 «865 3,087 195.
165, 5.5583 157.2 «655 72,45 160.26 4,€35 +807 24199 207.
170. 61483 19743 +570 79,48 110.22 4,695 o774 1.834 216,
1750 600643 23240 +512 85,52 118.84 44745 s 752 1.630 2244
180, Te1344 263.2 4638 90.26 126464 4,789 e 73 1.498 231,
185, 7.5726 291.9 2433 96.02 133.88 4.6828 o724 1.406 238,
190. 79873 31846 Ty 100.30 140.73 44865 e 715 1.337 244
195, 843836 363.9 +380 105436 147.28 44899 708 1.284 250,
200, 8.7653 367.9 +359 109.76 153.59 he932 «702 Le2042 2554
213. 94946 413.1 326 118.20 165.67 4,990 693 1.178 265,
220. 1041895 4554 «299 126.27 177.2¢ 54043 +686 1,133 274
233, 10,8585 49543 277 134.08 188.38 54083 « 6081 1.100 2383,
240, 11.5076 533.5 .258 141.70 199,24 54139 «677 1.27% 291,
254d. 1241409 57042 1242 149416 209.87 5.183 «673 1.353 299.
260, 12.7613 60547 229 156450 220431 G422 «671 1.036 306
270. 13,3711 B4043 o217 163475 230401 Se262 069 1.023 313.
280, 13.9722 67hel +206 170.932 240.78 5.299 2667 1.012 320,
290. 1445659 7071 «197 178.03 250486 5335 «066 1.303 326,
303, 1542532 733.6 «188 185.49 260.85 5.369 «666 « 995 333,

*  TWO-PHASE BOUNDARY 55




TABLE vIa. THERHODYNAMIC PROPERTVIES OF OXYGEN

55 BAR ISO0BAR

TEHMPERATURE VOLUNE ISCTHERM ISOCHORE INTERHAL ENTHALPY ENTROPY Cy Cp VELOCITY

OERIVATIVE DERIVATIVE ENZRGY OF SOUND
X c3s6 8AR-CM3/G BAR/K J/6 J/6 J7G=K J/6=K J7G6-K H/S
* 54,389 «7633 8898.9 39,75 ~193.10 -188.96 24102 1,094 1.662 1163,
56, «7659 8775.8 39.04 -191.49 ~187.28 2.132 1.091 1.662 1156,
58, 7711 8533.7 37.71 ~188,20 -183,96 20191 1.C85 1.661 11424
60, 7764 8293.1 36.48 ~184.91 -180.64 24267 1.079 1.660 1129,
624 « 7817 805441 35.31 =-181.62 -177.32 2,301 1.0672 1.659 1116,
64, <7871 7816.5 34.22 =178.33 “174400 24354 1,064 1.5658 1104,
66, «7926 758043 33.17 ~175+04 -170.68 20405 1.656 1.658 1091,
68, «7981 734545 32.17 -171.76 -167.,37 2eh5 1,047 1.657 1073,
70 «8038 71%2.2 31.22 =168.48 =164.00 2.502 1.037 14857 1066,
72 +8095 6880.5 30.30 -165.19 -160.74 25643 1.028 1.857 1053,
74, «8153 665045 2940 -161.91 =157.43 24595 1.018 1.657 1041,
76. 08212 64224 28454 -158,63 -154,11 24639 1.003 1,658 1028.
7a, «8273 6196.2 27.70 =155,34 =-150.79 2.682 +997 1.658 1315,
80, 8335 5972.1 26.88 -152.06 ~147.48 2e724 «987 1.659 1902,
82, «8398 57503 26408 ~148.77 “144e15 2765 2977 1.661 989,
84, « 8463 5531.0 25430 =145e49 -140,83 24805 « 966 1.662 976
85, +8529 531443 24453 ~i42419 =137.50 24864 *«956 1.604 9624
88, 8597 5100.5 23.78 -138,.310 -134,17 2.882 « 9465 1.667 S48
9C. <3667 488546 23.04 =135.60 -130.84 2.924 «935 1609 934,
92. «8739 4681.9 22432 -132.30 -127.49 2,957 «923 1,673 920.
LI «8813 4477 .6 21.60 -128.99 ~124416 2,993 «916 1.376 305,
96, +3889 427649 20489 ~125.68 -120.79 3.0238 «907 1.681 890,
98, <8967 4079.9 20.20 ~122435 ~117.42 34063 «898 1.686 875,
100. 290438 388648 19.51 -119.02 ~114.04 3.097 +89. 1.692 860,
102. «9131 3697.7 18.83 -115.67 -110.65 30130 883 1.693 Shise
104, 9218 351249 18.16 -112.32 -107.25 3,183 «676 1.706 827,
106, «9307 3332.4 17.50 -108.95 -103.83 3.196 « 873 1714 810,
108. 9400 315644 16485 =105+56 -1h8.3y 3.228 865 Le724 793.
110. + 9496 2985.0 i6.22 -102.15 ~96.93 3.260 2862 1.735 775,
112. +9596 281842 15459 -98,72 ~93.45 3.291 «859 1.743 757,
114, +9700 265640 14,97 -95.27 =89.,94 3,322 <857 1.762 7393,
116. «9808 249845 14437 =91.79 ~86e4l 34353 + 855 1.777 720,
118. «9921 234545 13.78 ~88.28 ~82.83 34384 855 14794 702,
120. 1.0040 2196.8 13.20 “84, T4 =79.22 3okl + 854 1.313 683,
122. 1.0164 2052.2 12.65 =81.16 =75.57 3ol «852 1. 834 6654
124, 1.0294 19114 12411 =77.54 -71.88 JetsiTu + 843 1.857 647,
126, 10433 1773.8 11.60 ~73.87 -58,13 3.50u% o8t 1.881 630,
128, 1.0580 1638.9 11,11 ~70.16 ~64,30 3e534 «827 1.90%6 614,
130. 160740 1507.9 10462 -66,35 -60. 4k 3,564 «831 1,953 595,
132. 10910 1376.2 10.11 -6Zel8 ~56ekb 3.594 «829 1,995 575,
134. 1.1092 124641 9.65 =58453 ~52.43 3.625 826 2,058 557,
138, 1.1291 1122.5 9ells ~5h.k8 ~48.27 3.656 «820 24109 537,
138, 1.1508 998.9 8461 ~50.33 ~44.00 3.687 «H1€ 2.173 516,
140, 1.1746 880.7 8.08 ~46407 -39.61 3.718 «815 24208 493,
142, 1.2014 76546 7455 -41.63 -35.02 3,751 «815 2¢ 360 469,
1hé, 1.2318 65441 7.01 «37.080 ~30.23 3.784 «815 24455 bbb,
146, 1.267¢ 543.5 645 =32.12 -25.16 3.819 «820 2.615 416,
148, 1.3092 43645 5.88 «264+90 -19.70 3.857 829 2,839 387,
150. 13615 331.9 529 =21.17 ~13.68 3.897 2841 3.182 354,
152, 1e4316 22%.3 Gebl =14.62 -6.75 32943 «860 3,782 318,
154, 1.5389 130.1 3.89 =6.50 1.97 %.0060 «894 54135 273,
156. 1.7898 35.7 2.82 6,60 16.65 4,094 «999 12.153 209.
158, Jel143 2349 1ok} 41.80 58.93 4o 364 1.029 11.239 181,
160, 37493 6443 1.11 52.86 73.48 44,456 «937 S5.212 189,
165, 4e6398 12448 825 66,15 91.66 4.568 o841 2.777 203,
1790. 5.2665 170.6 2692 74.69 103.66 4,639 2794 2,119 213,
175. 57886 20940 «609 81,56 113440 44696 e 766 1.807 222,
180. 6.2523 2628 «549 87454 121.93 o Tlls 2707 1.622 230,
185, 646779 27346 «504 92.9% 129.71 4.787 «733 1,498 236.
190, 7.0763 302.0 67 98.05 136.97 4,825 722 1.410 243,
195, 7e4543 32848 + 437 102.85 143485 44861 o714 1e344 269,
200, 78162 35401 o1l 107,44 150443 4e 894 «707 1,292 2544
210. 845032 401.3 «370 116.18 162.94 44955 «697 1.215 265,
220. 91537 458542 »338 12647 174482 Se011 +6390 1.162 274,
230. 947772 486¢6 312 132446 186423 54061 <684 1.123 283,
2404 10.3800 52549 +290 160421 197.340 5,108 «679 1.093 291,
250. 10.9665 56347 272 147.79 208413 54153 « 676 1.069 299,
260, 115400 600.2 256 155,23 218,70 54196 «673 1.050 306,
279, 12.1027 635.5 242 162456 229.12 54233 +670 1.035 313.
280, 12.6565 670.8 238 169,810 23%.41 5.271 0668 1.023 320.
298. 13.2028 703.8 «219 176,97 249,58 54307 «667 1.012 327,
300. 13.7428 736.9 210 184,08 259466 Se 301 +666 1.004 333.
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TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN

68+ BAR ISOBAR

TEMPERATURE VOLUME ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy cp VELOCITY

DERIVATIVE DERIVATIVE ENERGY OF SOUND
K cndsg BAR-CH3/G BAR/K J76 prda J7G6=K J/6=K J/G=K M/S
* 55.046 «7631 8917.4 39,75 =193.13 =188455 2.102 1,094 1.662 1164,
56a «7656 8801.1 39.08 ~191.56 =186497 2,131 1.092 1,662 1157,
58. 7708 8559.5 37.76 -188,27 ~183.65 20189 1.086 1.660 1144,
60, 7768 8319.5 36452 =184.98 ~180.33 2e246 1.080 1.659 1131,
624 o781k 8080.9 35436 -181.70 =177.01 2.300 1.073 1.698 1118,
6l +7867 7643.8 3426 =178.41 =173.69 2353 1.065 1.658 1105,
66. « 7922 7608.1 33.22 ~175.13 =-170.38 20404 1.056 1.657 1392.
68, « 7977 73738 32.22 -171.85 ~167.07 24453 1.047 1.657 1080.
704 8033, Ti4140 31.26 ~168.57 -163.75 2,501 1.033 1.656 1067,
724 +8090 6909.9 30634 -165.29 =160e kb 24548 1.02% 1.656 1955,
The «8143 668044 29.45 -162.02 =157.13 24593 1.013 1.656 1042,
6. «8207 6452.8 28.59 =15847% =163.81 24637 1.008 1.657 1930,
784 »8267 62271 27475 -155.46 ~150.50 2.680 «998 1.657 1017.
80, «8329 6003.6 26493 ~152.18 -147.18 2.722 +988 1.658 1004,
82, 8392 578244 26.13 -148490 ~143.87 24763 «977 1,659 391,
B4, + 8656 656346 25435 =145,62 ~140.55 2,803 «967 1.661 978.
86, 8522 5347.5 24.59 =142, 3% -137.22 2.842 + 956 1.652 J64.
38, «85990 513442 23.84 =139.05 -133.89 24881 « 946 1,665 950,
90, +8659 %923.9 23.10 =135.76 -130.56 2.918 «935 1.667 936,
92, 8731 4716.9 22.37 =132.46 -127.22 2955 +926 1.670 922,
94, <8804 451341 21466 =129.16 -123.88 24991 v 917 1,674 9403,
96, +8879 4313.0 20.95 =-125.85 =320.53 3.026 2908 1.678 893.
98. «8957 411646 20.26 ~122.54 =117.17 3.061 « 899 1,643 878.
10u. 9037 3924.1 19,57 =119.22 -113.79 3.L95 «891 1,689 862,
122, +9120 3735.7 18.90 ~-115.88 “11Be41 3.128 <384 1.695 LT
104, «9206 35515 18.23 =112.5% =107.01 3.161 «877 1.702 830,
106, «929% 337146 17.58 -109.18 -103,60 3.134 871 1.71) 814,
108. +3386 3196.3 16.93 -105,80 =100.17 3e220 «86h 1.720 796,
113, 29681 302545 16.29 =102+41 ~96,72 3.257 + 863 1.730 779.
112, «9580 28593 15.67 «99.,00 =33.25 3.289 +b60 1.742 761.
11h, +3682 2697.8 15.05 ~95.56 -89.75 34320 «853 1,755 743,
116, <9789 254648 14,45 -92.10 -86423 3,350 » 856 L4779 725,
118. +9901 238844 13.87 ~88.61 ~82467 3.381 «856 1.787 706.
120, 1.0017 224043 13.30 ~85.09 =79.08 3en1l 855 1.805 588,
122, 1.0139 209644 12474 ~81453 ~75.45 Jelhl 853 1.825 670,
124, 1.0267 1956.2 12.21 -77.92 =71.77 3eu71 « 843 1.8L6 652,
126. 140602 1819.2 11,70 -74.30 -68+06 3.500 «842 1.8€3 635
128, 10546 168449 11.22 =70.62 64,29 3.53¢8 + 827 1,890 620,
130, 1.0703 1553.5 10.74 ~66.85 =60e43 34560 «330 1.937 502
132, 1.0868 142340 10.23 ~63.0¢2 =56.50 3.590 «822 1,977 5824
134, 101044 129445 9.76 =59413 -52.50 3.620 =826 2.030 564
136. 1.1235 1172486 9.27 =554 44 ~4B8a4D 3,651 +d820 2.079 345,
138, 1.1443 1050.6 B.76 =51.06 ~uba.19 3.681 «31D 2,136 G244
140, 1.1670 9347 8.25 ~46.89 -39.88 3.712 814 2.203 503,
1.2, 1.1924 821ey 773 =42455 =35.480 3a7u4 «814 2.282 483,
1bb, 1.2208 712.0 7.20 ~38.07 =30.7t4 3.777 «B81h 2,373 456,
i46. 1.2533 60346 6.67 =33.37 =25485 3.810 +81% 24504 +31,
148, 1.2511 49943 6oll ~28.40 =-20.66 3. 846 «822 2.682 434
150. 1.3365 397.8 5458 -23.05 ~15.04 34883 . 831 2.929 374,
152, 1.3937 2994 5.00 ~17.18 -8.82 3.925 «843 3,307 343,
154, 1.4707 205.8 4437 “10.43 -1.61 3.G72 «B862 3.95% 307,
156. 1.5889 119.1 3.65 -2.08 T.4b 4.030 «596 5,311 266,
155, 1.8372 450t 2e74 104586 21459 4e120 «972 3.882 2l4.
160, 245716 27 et 1.76 33.041 48484 44292 1.082 13,003 185,
1€5. 3.8190 93.0 1.06 58.24 81.16 4e491 «B84 3779 199.
1790, 4.5092 14402 +843 b9.22 964,27 4,581 sbl) 24521 211.
175, Sed485 186+5 o723 77.23 107.52 G.647 «782 2037 229%.
180, $e5118 223.0 642 83.89 116,9¢ 42700 «758 1.769 22%.
1854 59294 25548 +583 839,79 125436 Lbo7lb o742 1.605 235,
190, 643159 28640 +536 95419 133.63 4,787 « 730 1.432 262,
195, 646795 314.1 «499 100.25 140433 4. 825 «729 1.409 248,
200, 700256 3407 467 105.06 147.21 4. 860 « 713 1.345 254
2103, 7.6781 390.0 hl? 114411 160.18 4.923 « 701 1.25% 264,
220. 8.2918 43545 «379 122. 64 172439 44930 +693 1,192 274,
230, 848775 47843 «348 130.81 1844G7 5.032 « 687 ledl? 283.
243, et 18 51848 +323 138.71 195.36 5.080 e6B82 le1t2 291.
250, 9. 3894 £5745 =302 146641 206434 54125 o671 1.086 299.
260. 10.5237 59449 286 153495 247409 54167 «674 1.06% 306,
z70. 11.0471 631.1 268 161436 2274610 S.207 «672 1.047 3L4a
28J. 11.5614 666.2 «254 168467 238404 Selts «B70 1.033 321,
290, 12.0682 700.6 242 175,90 2uBe31 Se280 «bb3 1.022 327,
300. 12.5687 734.3 «231 183.97 258448 54315 «667 1.012 334a
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TABLE VIas, THERMODYNAMIC PROPERTIES OF GXYGEN

65 BAR ISOBAR

TEMPERATURE VOLUME ISOTHERM ISQCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

OERIVATIVE DERIVATIVE ENERGY QF SQUND
K cudse BAR=-CM3/G BAR/K J/7G J/76 376-K J/G-K J76G-K N/S
¢ 55.103 «7629% 8935.2 39.75 =193,11 -188.15 2:103 1.095 1:662 1165,
564 W 7652 8826a 4 39.13 -191.63 ~186466 24130 1. 093 1. 661 1158,
58. o 7704 858542 37.680 =188, 34 =1683.3% 24188 1,087 1,663 1145,
60, 7757 8345.7 36456 -185.06 =188.02 24244 1.081 1.659 1132,
62, <7820 8107.7 35060 -181.78 =176470 24299 1.073 1.658 1119,
Bu, «7863 7871.0 34,30 ~-178.50 ~173.39 24351 1,065 1.657 1106,
664 «7918 7635.8 33.26 =175.22 =170.07 2,402 1.057 1.656 1094,
68 « 7973 7402.90 32.26 =171.94 -166.76 2,452 1.048 1.656 1081,
70, +8029 7169.8 31.31 ~168467 =163445 2.500 14039 1.655 1069.
72, +8085 €939.1 30.39 -1654 39 ~160.14 24546 1.029 1.655 1057,
T, «B8143 671042 29.50 -162412 «156483 2.£92 1.019 1.655 1044,
76, 3202 648341 28.63 ~158.85 -153.52 24636 1,009 1.656 1031,
78, .8262 625749 27.80 =-155,57 =150.20 2.679 +999 1,656 1019,
80. 8323 6034.9 26498 =152. 30 -146489 2.721 «988 1.657 1006
82, 8386 581443 26418 -149.03 -143.58 2,762 «978 1.658 993,
84, «8450 559641 25440 -145.75 -140426 20802 V967 1+659 388
86, +8515 5380.5 14 ~142e47 =136.94 24841 v 957 1.661 966.
88, +8583 516748 23489 =~139.19 =-133.62 2.879 «947 1,663 953,
90. «8652 495841 23415 ~135.91 -130.29 2.916 +937 1.665 939,
92. .8723 4751.6 22443 -132.082 ~126.95 24553 927 1,668 925,
4. «8795 454845 21471 =129.33 =123.61 2,989 +917 1.671 910,
96, -8870 434849 21.01 -126403 -120.27 3.024 «908 1.675 896,
98. +8948 415341 20432 -122473 ~116491 3.059 «900 1.680 381,
100. 9027 3961.2 19.64 ~119.41 -113.55 3.093 +892 1.685 865,
102, «9109 377344 18,97 “116499 =110e17 3.126 2884 1,631 843,
106, « 9194 3589.8 18,30 -112.76 -106.78 34159 «878 1.698 833,
106, <9282 341046 17.65 =109.41 -103.38 3.191 87> 1.706 317.
138, 9372 3235.8 17.00 -106.05 ~39.,95 3.223 2867 1.715 810,
119, « 3466 306546 16437 ~102.67 ~96+51 3.255 « 864 1.725 783,
112, 29564 2900.1 15.75 -99.27 =93,05 3.286 2861 1.737 765,
114, «9665 2739.1 15,14 =95.85 =-89.57 34317 «859 1.758 Ta7.
116, +3770 2582.8 1454 -92.40 -66.05 3,308 «857 1.764 729,
118, +9880 2431.0 13.96 -868493 -82451 3,378 « 856 1.78¢C 711.
129, »9995 228345 13.39 -85.43 -76.93 3.408 «855 1.797 693,
122. 10125 2148.1 12484 ~81.89 =75.32 3e438 854 1.815 675,
124, 1.0241 2000.5 12.31 -78.32 -71.67 3467 +850 1.835 657
126, 1.0373 1864.1 11.80 =7he71 =67.,97 3497 + 842 1.855 641,
128. 1.0514 173043 11.32 «71.07 -64e2h 3.526 827 1.875 626
130, 1.0667 1598.7 10.86 -67+34 ~60440 3.556 «830 t.922 608,
132, 1.0827 1469.3 1036 -63.,55 -56451 3.586 822 1.959 589,
134, 1.0993 1342.2 9e87 =59.71 -52456 3.616 +827 2,003 570
136, 1.1183 1221.7 9.40 =55.77 ~48450 30646 <821 24052 553,
138, 1.1383 1101.3 8490 =51.76 ~44.36 3.676 817 2.104 533,
140, 1.1600 987.2 8okl ~47.66 ~40.12 3.706 « 814 2,162 542,
142, 141841 875.5 7.90 ~43043 ~35.73 3.738 «813 2.232 490,
14k, 1.2108 767.6 7439 +=39,05 -31.18 3.769 +812 20313 468,
leb. 1.2440 661.1 6.88 =34.51 -26.44 3.802 2813 2.422 bbb,
143, 1.2755 558.8 6436 =29.75 =2L.46 3.836 $817 24561 419,
158, 1.3160 459.6 5484 -24469 -16e18 3.872 823 24752 392,
152, 13650 36349 5.30 -19.25 -10.37 Je 910 « 832 3.019 363,
154, 1.4267 273.6 hoT4h =13+24 -3.97 34952 « 844 3. 415 333,
156, 1.5102 190.0 holl =60 35 3ekb 4,000 +863 4.065 299.
158, 1.6365 114.6 3,47 2.07 12,71 44058 ¢ 894 5328 261,
160, 1.8686 57.5 2.70 13.74 25.86 heltid «955 84060 220.
165, 3.0675 65.8 1e40 47.88 6782 4,400 +«936 Se 546 197,
170, 3.8434% 119.7 1.03 62,09 87.90 44520 «846 3.085 209.
i75,. he4120 164,7 +856 72445 104.13 44597 «799 2,316 218,
1804 48813 204.2 o747 79.97 111.70 4.656 o771 1,943 227,
185, 542944 238.9 «670 864062 120.83 4.706 2751 1.726 234,
190. 5.6720 270.7 612 92.21 129.08 4.750 o737 1.582 241,
195, 6.0242 300.2 +565 97.56 136,72 be790 «726 1.480 247,
230, 643573 327.9 «527 102.60 163,92 4o 827 o718 1.403 253,
210, 6.9810 379.2 467 112.00 157.37 4e892 705 1.295 264,
220. 745640 426.3 422 120.78 169.96 4e951 +697 1.223 2Th,
230, 841177 470.3 «387 129414 181,90 5,004 «690 1.171 283,
243, 846494 512.0 +358 137.19 193.42 5053 «684 1.132 291,
250, 9el1641 551.7 «333 145,02 204.58 5.098 +680 1.102 299,
260, 9.6652 589.9 «313 152,66 215.48 Se1b1 «676 1.078 307,
273, 101552 626.9 «295 160.16 226.17 5.181 -673 1.059 314,
280, 10.6361 662,.7 «279 167454 236.68 5.220 «671 1044 321,
294d. 131.1094 €977 266 174484 247405 54256 +669 1,034 328,
300, 114576 732.0 «253 182,06 257.30 5e291 +667 1,020 335,
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70.

TEMPERATURE

L]

[4

554153
H

58,
604

62
-
66,
68
7d.
72.
T4
76,
73,
83

82,
84,
86,
88,
9d.
92,
94,
96.
9d.
100,

102.
104,
106,
108,
110.
112.
114
116.
113,
126,

122,
124,
126.
1284
130.
132,
134,
136.
138.
1604

142,
144,
146
148.
150,
152.
154,
156.
158,
1.

165.
170,
175,
180,
185,
198,
195,
200.
210.
2219,

230.
240.
250,
260,
270,
280.
294,
303,

BAR ISOBAR

voLUKE
chdsg

«7627
« 7649
«7701
«7753

«7806
«7859
7914
«7968
8026
<8081
8138
8197
«3256
«8317

8330
«Bltl
-8509
«8576
8644
«3715
8747
«8861
8933
«9017

«3094
+9182
»9209
«9359
« 9452
« 3548
«9648
9752
«9860
3973

1.0091
1.0215
1.0345
1e0682
1.0632
1.0788
1.0954
1.,1133
1.1326
1.1534

L.1764
1.2017
1.2299
1.2618
1.2985
1e3617
103940
1.4603
15491
146795

2:4286
3.2691
3.8611
he3379
4e7498
541205
544634
547856
643850
6e3417

7.4680
7.9718
B.4581
849307
93920
98442
10,2888
10.7269

YWO-PHASc BOUNDARY

TABLE VIa.

ISOTHERH ISOCHORE
DERIVATIVE OERIVATIVE

BAR-GM3/G BAR/K
895343 39,76
885146 39.17
8€11.0 37.84
8371.9 36461
813443 35.45
7898.2 34435
766345 33.30
743042 32,31
7198.4 31.35
6968.3 30443
673949 29.54
6513.3 28468
628847 27.84
606642 27.03
5846.1 26,23
562844 25.45
5613,6 24.69
52u1.3 23.94
4992.1 23.21
4786.2 22,48
4583.6 21,77
438647 21.07
4189.5 20.38
3998.1 19.70
381049 19,03
362749 1837
3449.3 17.72
327541 17.08
3105.5 16,45
2940.5 15.83
2780,2 15.22
26244 14.63
247341 14405
232642 13,48
2183.4 12.94
20644.3 12,61
1908.5 11.90
1775.3 11062
16634 10,98
1515.0 10.48
1389.4 9.98
1269.9 9.53
115140 9,06
1038.5 8,55
928.0 8.06
821.3 7.56
716.5 7.06
615.8 6457
518.3 6407
w2h.7 5.57
336.6 5404
254.5 4450
179.5 3.93
115.9 3.32
5545 1.88
99.1 1.27
145,3 1.02
18642 .867
223.2 .768
256.3 .695
287.0 <638
315.8 .592
368.9 521
41745 468
462.9 27
505.6 .393
546.3 .366
585.3 W32
623.0 .322
659.5 .305
69541 .290
729.9 .276

INTERNAL
ENERGY
J/76

~193.08
=191.70
-188,42
=185.14

=181.86
=178458
-175431
-172.03
~168.76
=165.49
-162.23
-158.96
~155.,69
=152, 42

=149.45
=145,88
-142.61
=139,34
-136.06
-132.78
~129.50
~126,21
~122.91
-119.61

=116.29
-112.97
=109.,863
=106429
-102.92
=99,53
=96,13
=92.70
-89.25
-85.76

-82425
~78.70
~75442
~71.51
-67.81
-64.06
~60426
~56438
~52,43
=4B8.40

44425
=39.98
=35.56
~30,97
~26s L4
-21,01
=15.48
-9,37
~2443

5¢94

35.13
55454
67.18
75.77
82.86
8%.10
9u.78
1004907
109.84
118.89

127445
135.67
143.62
151.37
158.95
166441
173.77
181.04

ENTHALPY

J/G

~187.74%
=186435
=183.03
=179.71

=176439
=173.08
=169.77
~166.46
=163.15
~159.84
~156453
=153,22
~149.91
=146460

~143429
=139.97
-136.66
=133.34
-130.01
-126,68
~123.35
=120.00
~116.65
-113.30

=109.93
=~106.54
-103.,15
-99,73
~96.30
=-92.,85
-89.38
~85.,87
~82.34
~78.78

~75418
=71.55
-67.88
~64.17
~60637
=56451
-52+60
~hB458
=44450
~40,33

-36.01
=31.57
-26.95
=22413
=17.05
-i1.862
=5.72
85
8.1
17.70

5214
78.42
94,21
106413
116411
124495
133.03
140.57
154456
167 .48

179.73
191.47
202.82
213.88
224470
235,32
245,79
256413

59

THERMODYNAMIC PROPERTIES OF OXYGEN

ENTROPY

J/G=K

24103
2.128
2,187
2.243

24297
24350
24401
2.450
2.498
24545
24590
2.634
2,677
24719

24760
2.800
2.839
2877
24915
2,951
2.987
3.022
3,057
3.091

Jel2n
34157
3,189
3s221
3.253
3.284
30314
3345
3.375
3,405

34435
3eubh
3,494
3.523
3552
3.582
3.611
34641
3.671
3,701

Cy
J7/6=K

1.095
1.093
1.088
1.081

14074
1.066
1.058
1.049
1.039
1,032
1,020
1.010

+999

+969

«979

«928

Cp
J7G6=K

1.662
1.661
1.660
1.658

1.657
1,656
1. 656
1,655

1.861
1.908

1.979
2.027
24073
241286

2.187
24257
24309
2.466
2.617
2.8210
34094
3.494
hel26
5.186

Tel?7
3.837
2.6648
2.151
1.863
1.682
1.557
1.465
1.339
1.256

1.197
1,153
1.119
1.093
1.072
1. 054
1,040
1.028

VELOCITY
OF SOUND

H/S

11660
1160,
1146
1133,

1128,
1108.



TEMPERATURE

75. BAR ISOBAR

X

55.216
56,
58,
60

62.
b4,
66,
68,
70.
72.
T4,
76,
78,
80.

THO=PHASE BOUNDARY

VOLUNE

cn3r6

«7625
« 7646
«7697
«7750

7802
«7856
«7909
«7964
«8020
«8076
«8133
+8192
«8251
«8312

8374
28437
+8502
«8569
«8637
8707
+87279
+8852
«8928
+9007

«9087
«3171
29257
« 9346
« 9438
+9533
+9632
« 9734
+ 93841
«9952

1.0068
1.0190
1.0317
1.06452
1.0598
1.0750
1.0942
1.1085
1.1274
1e1472

141691
1.1932
1.2198
12496
1,2833
1.3221
1.3680
104237
1.4937
15666

2.0326
247752
3.3837
348669
k2781
LXY-TTS
449791
5.2919
5.8702
644040

643065
743860
7.8477
842954
8.7319
94591
95787
99918

TABLE Vla. THERMODYNAMIC PROPERTIES OF OXYGEN

ISOTHERH ISOCHORE

OERIVATIVE DERIVATIVE
BAR-CM3/G BAR/K
8971.4 39.76
887643 39.21
863646 37.89
839841 36065
6161.0 35,49
79253 34439
769144 33,35
745843 32.35
7227.0 31440
699744 30.48
676945 29459
654344 28473
631943 27489
6097.4 27.07
587748 26428
566046 25.50
54k6.2 24e70
5234.6 23.99
502640 23426
482046 22454
461846 21483
4620,2 21413
4225.6 2004t
4034.9 19.76
384842 19410
3665.8 18444
348747 17479
338441 17445
3145.1 16.52
2980,.7 15.94
282049 15430
26657 1471
251449 14413
236846 13.57
222643 13403
208747 12450
19524 12.00
1819.8 11.52
1687.8 11.09
156043 10459
1435.9 10.10
1317.6 9.65
1199.8 9.17
1088.6 8.69
979.2 8.21
873.5 Te72
77040 Te24
67047 6476
57447 6429
48246 5480
39642 Se31
31449 4o81
24046 4429
1747 3.76
Th4e? 2442
8646 1457
129.4 1.20
170.6 1.00
208.3 «876
26248 «785
27449 o716
306446 «661
359.3 577
409.3 516
45548 «468
499.6 430
56242 «399
581.0 «373
6194 #3514
65646 331
692.8 o314
72841 «299

INTERNAL
ENERGY
J76

=193.96
=-191.77
~188+49
~185.21

-181,94
~178.66
=175+ 39
=172.12
~168486
=165459
-162.33
=159.07
=155,80
~152454

~149.28
=1646.01
~142.75
~139.48
=136.21
~132.94
“129466
-126.38
~123.09
=119, 80

~116+50
~113,18
=109.86
~106.52
~103.17
=-99.80
~96.t41
~92,99
«89+56
-86409

-82460
=79.07
=75.,52
«71493
-68.27
“64456
-60.80
~56.97
=53.07
-49,11

45,03
-40,85
=36454
=32.09
=27 44
=22456
~17.37
=11.77
«5462

1.37

2hel2
47426
61e42
71.27
79.13
85487
91.91
97.48
107.65
116,98

125475
134413
142421
150.07
15775
165.28
172.70
180.03

ENTHALPY

J76

-187.34
=186404
~182.72
=179.4C

=176409
=172.77
“169+46
~166415
~162.84
=159.56
=-156423
-152.92
~149.61
=146431

~143.00
~139.69
~136.37
=133.06
129473
=126e41
=-123.08
~119.7%
~116.40
=113.06

-109.68
-106433
-102.92
~99,51
~96409
-%2.65
-89.18
-85.69
-82.18
-78.63

~75.05
=71.43
=67.78
-64409
-60.32
-56450
~52.62
~48,66
~hl.62
=40.50

~36+26
-31.90
=27.40
-22.71
=-17.82
~12.64
=7.11
=1.09
5.58
13.27

39436

68.07

86.79
100.28
111.22
120.71
12926
137447
151.68
165.01

17755
189.52
201.07
212428
223+24
233.98
244454
254097

ENTROPY

J7G6=-K

24104
2.127
20185
2s2062

24296
24349
24399
20449
2.497
20543
24589
2.633
24676
24718

24759
24798
2.837
24876
24913
2.949
21965
3.020
3+855
3.089

Jat22
3.155
3.187
3.219
3.250
3.281
3.312
34342
3.372
3e402

3032
3461
3.490
3.519
34549
34578
3.607
3.636
3.666
3+695

3.725
3.756
3.787
3.819
3. 852
3.886
3.922
3.961
44003
44052

he212
4e384
44493
44569
he629
44679
he720
LY 4-1)
%4835
44897

he952
5.003
5. 050
54094
54136
54175
S.212
5.247

Cy
JIG=-K

1.0986
1.094
1,088
l.082

1.075
1.067
1.058
14049
1,040
1.030
1,020
1.010
1.000
« 990

«9738
«969
«953
«948
«938
»929
+ 913
«910
«302
+ 894

« 886
680
876
«869
» 866
+ 863
«861
«859
« 858
+B57

« 855
«851
<843
.827
«830
+829
827
823
«818
« 818

+812
811
810
+811
e 814
«818
«824
0832
0843
+863

«939
«899
«835
« 795
«769
o751
«738
«728
o714
«703

+695
+689
0683
«679
«675
672
«670
+668

cp
J76=K

1.662
1.661
1,659
1.65%

1,657
1.656
1.655
1.654
1. 654
1,650
1,653
1.653
1.654
1,654

1.655
1.656
1.657
1.659
1,661
1.663
1.66%
1.670
1.674
1.679

1.685
1.691
1.698
1.707
1.716
1.727
1.738
1.751
1.766
1.782

1.798
1.815
1.832
1,847
1,895
1.926
1.961
2.003
24046
2.093

24148
2.211
2.289
24387
24512
2.672
2.876
3.153
3. 540
bel2f

6.281
44636
3.078
Z.387
2.018
1.791
1.640
1.531
1,384
1.289

1,223
1.174%
1137
1.107
1,084
1.065
1.049
1.037

VELQCITY
OF SOUND
M/S

1166,
1161,
1148,
1135,

1122,
1109,
1097,
1084,
1072,
1060,
1047,
1035,
1022,
1010,

997,
984,
970.
957,
Gu3,
929,
315,
901,
886,
871,

855,
839,
823,
807,
790,
772,
755,
737,
719,
702,

684,
667,
6524
6384
621,
602,
S84,
566,
5484
529.

509,
4884
1466,
bl
421,
397,
372,
345,
318,
289,

2244
211,
218,
2264
234,
241,
247,
253,
2644
274,

283,
292,
3004
308,
315,
3224
329,
336.



80. BAR ISOBAR

TEHMPERATURE VOLUME

K cndse
55,273 «7624
56, 7642
58, #7694
60, «7746
62. -7799
6la «7852
664 <7985
68. <7960
70. .8015
72. +8071
The «8128
76. +8186
78. «8246
80, +8306
8z, +6368
84 -8431
86, +8496
88, 48562
90, «8629
92, +6699
94 +8770
96 o B84
8. .8919

100. «8997
102. .9077
104, 49159
106. «9245
108. .9333
110. « 9424
112, 29518
114, .9615
116 09717
118, .9822
120, .9931
122. 1.0046
124, 1.0165
126. 1.0290
128, 1.0422
130. 1.0565
132, 1.0714
134, 1.0871
136, 141040
138, 1.1220
140, 114613
142, 1.1624
1b4. 1.1853
146, 1.2105
148, 1.2385
150. 1.2697
152. 143052
154, 1.3463
156, 1.3947
1584 1.4533
160. 1.5266
165, 1.8291
170. 2.3888
175. 249757
180. 344590
185. 348681
190, 4.2296
195. 445582
200. 4e8621
210, 504217
220. 5.,9353
230 644169
240, 648749
250, 7.3150
264, 7.7409
270, 841555
2810. 845607
290, 849584
300. 9,3496

THO-PHASE BOUNDARY

TABLE Via.

ISOTHERM 1SOCHORE
DERIVATIVE DERIVATIVE

BAR=CN3/G BAR/K
8983,5 39.76
890149 39.26
8662.2 37.93
8428,1 36469
8187.5 35.53
795244 34443
771846 33.39
748643 32440
7255.6 31,46
7026.4 30.52
6799.0 29,63
65734 28477
6349,8 27.94
61284 27.12
5909.3 26433
5692.8 25,55
5478, 8 264079
5267.8 26404
505947 23.31
4854,9 22459
465345 21,89
445546 21419
4261.6 20.50
40714k 19.83
3885.3 19,16
3703.5 18.50
352640 17.86
3352.9 17.22
318644 16.60
302046 15,98
2861.3 15.38
270646 14.79
255644 14.22
2610.5 13,66
2268.7 13.12
2130.7 12.68
1995.9 12.10
1863.9 11.62
1731.8 11.20
1605.1 10.72
1481.9 10.22
136441 3.76
1267.7 9.29
1137.7 8.83
1029.3 8.36
924.2 7.88
82240 Tetel
723.9 6.96
62940 6448
53843 6402
453.1 5455
372.3 5.08
29847 4.60
23146 4011
112. 4 2489
87.5 1.93
118.7 1442
158.0 1.16
195.7 .997
230.9 <884
263.6 «800
294.3 o734
353.5 «636
01,7 .565
443,3 «511
49441 «469
53645 L6306
577.1 NN
61641 +379
653.9 .358
690.7 «339
726.5 «323

INTERNAL
ENERGY
J/76

-193.03
=191,8%
~188,56
-185.29

-182.02
~178.75
=175+48
-172.22
=168.95
=165.69
~162.43
«159.17
=155.92

=169.40
=146.14
~142.88

=119.99

-116.70
-113.39
~110.08
=106,75
=103.61
=100.06
~96.68
«93.28
~89.86
-B6su41

=B82+94
=79eub
=75,90
=72.35
-68.,72
=65, 04
-61.32
~57.54
=53.69
=49.78

45,77
~41.67
=37.46
-33.13
=28463
~23.94
=19.01
-13.77

=8.15

=1.9%

16484
38,84
55424
66451
75e22
82.52
88.96
Gue 82
105.42
115404

124,93
132.58
14u.80
148,77
156454
lohe 15
171.64
179.02

ENTHALPY
J/6

~186.94
-185.73

=146.0%

“142.71
=139.40
=136.09
-132.,77
=129+46
-126+1k
-122.8%
-119.48
-116.14
-112.79

~109¢43
-106.07
~102.68
-99.29
-95.87
=924 44
~88.99
~85.51
=-82.00
~78.47

=74490
=71,30
-B7.67
-bko.01
~60.27
«56447
~52+63
~48.70
~4b.71
~40.65

-36.47
-32.19
-27.78
-23.2¢
~18.47
~13.50
~B8424
~2,61
3.48
10.27

Ilek?
57.95
79.05
94419
106.16
116.36
125.43
133.72
148480
162.53

175437
187.58
199.32
210469
221478
232464
24330
253.82

61

THERMODYNAKIG PROPERTIES OF OXYGEN

ENTROPY

J/G=K

2104
2.126
24184
2.240

2.295
24347
24398
2e448
20485
24542
2.587
24631
24670
2.716

24757
2.797
24836
2.874
24911
24948
24983
3.018
3.053
3.087

3.120
3.153
3.185
3.217
3.248
3.279
3.309
34340
3.370
3.399

3.429
3.458
3.487
3.516
3.545
3.574
3.603
3.632
3.661
3.630

3.720
3.750
3,780
3.811
3.843
3.876
3.910
3.947
3.986
44028

4,159
4317
4439
44525
44590
4645
44092
Lhe730
4.807
4L.871

%0928
44980
5.028
54673
54115
Sel5h
50192
5.227

Cy
J/76=K

1.096
1.095
1.089
1.082

1.075
1.067
1.059
1.050
1.040
1.031
1.021
1,081
1.001

+990

«980
970
959
«949
«939
«929
«920
s911
+902
+895

« 887
«881
«875
«870
«867
864
«862
» 860
» 459
«858

« 8586
«852
«843
827
+831
+829
827
+823
«818
« 814

e812
«810
«809
+809
+811
e 814
«818
«B824
«831
+ 846

+«903
« 966
«850
«807
« 773
«758
o744
«733
o717
« 706

+698
691
«685
631
Y44
«073
«671
«66)

cp
J/76=K

1.661
1.661
1.659
1.658

1.657
14655
1,655
1.654
1.653
1.653
1.652
1.652
1.652
1.653

1.653
1.654
1. 655
1.657
1.659
1.661
1.6664
1.667
1.071
1.676

LeB81L
1.687
1.69¢
1.702
1.711
1.722
1.733
1.746
1.759
1.774

1.790
1.806
1.822
1.835
1.88%
1.912
1,944
1.981
2,020
2.063

2.113
24170
2.237
2. 321
24426
2556
2.716
2.924
3,193
3.565

44395
Sed24
3,497
2e542
2.185
1.909
1.728
1.599
1,430
1,323

1,249
1,195
1.154
1.122
1,396
1.076
1. 059
1.0u45

VELOCITY
OF SOUND
N/S

1167,
1162,
1149,
1136,

1123,
1111,

689.

657.
643,
6264
608,
5904
5734
555,
537.

518,
498,
477,
456,
w34,
Lil.
388,
364,
339.
312,

249,
220,
221,
227,
234,
241,
247,
253,
264.
274,

284,
292.
301,
303,
316,
323,
330,
337,



TEM

»

85.

PERATURE
K

554330
56
584
60,

62,
-1
b6
68.
79,
72
Ta.
764
78,
80.

32,
- L
86,
884
93,
32,
Y4
96.
G8.
100.

162,
104,
1064
108.
110,
112,
11h,
116.
118,
120.

122,
124,
126
128,
130.
132,
134,
1364
134,
140,

1424
labe
146,
148,
1534
152
154,
156.
158,
160.

165.
170.
175.
180,
185,
190.
195,
200,
210.
220,

230,
240,
250
260,
270.
280.
290
300,

BAR ISOBAR

VOLUHME

cH3/sG

«7622
» 7639
+7691
« 7743

«7795
278048
<7901
«7956
«8011
+8067
.8123
8181
28240
#3301

8362
8425
8489
+8555
»8622
28691
«8762
+B8835
«8910
8387

«3066
29148
+9232
«9320
29610
+95u3
«9599
+9699
+9803
«9911

1.0024
1.0141
1.0264
148393
1.0533
1.0679
1.0832
1.0996
1.1470
1.1357

1.1560
1.1780
1.2019
1.2283
1.2575
1.2903
1.3276
1.3708
1.4216
1.4828

1.7115
241194
2.6382
3.1081
35114
3.8671
h,1890
4e4862
5.0282
5.5236

5.9865
604255
6.8463
7.2529
7.6480
8.0339
844121
8.7839

THO-PHASE BOUNDARY

TABLE via.
ISOTHERM ISOCHORE
DERIVATIVE DERIVATIVE
BAR-CM3/G BAR/K
900746 39.77
8927.0 39.30
8687.8 37.97
8450.2 36474
821440 35.57
7979.4 3h.48
774641 33043
7514.3 32.4b
7284,0 31448
7055.3 30457
6828.4 29468
6603.3 28.82
£360.3 27.38
615944 27.17
5960.8 26.38
S724.7 25460
551t .4 26484
5300.8 24410
5093.3 23.37
4889.0 22465
4688,2 21,94
4490.9 21.25
4297.3 20.56
4107.7 19.89
3922.2 19.22
3760.9 18457
3563.9 17.93
3391.4 17.29
3223.5 16467
3060.1 16406
290144 15.46
2747.2 14,87
259745 14430
245241 13.75
2310.8 13.21
2173.3 12.69
2639.0 12419
1907.5 11.72
1775.3 11430
16469.4 10.82
152744 104306
141842 9.87
1294.9 9.41
1185.8 8.95
1078.2 8449
973.8 8.03
8727 7.56
775.5 Te11
68147 6466
59241 6422
587.9 5.77
42744 5.32
354.3 4,86
28647 Gotl
15649 3.28
103.2 2430
11543 1.68
169.2 1436
185.6 1,13
22047 °992
253.8 .891
284.9 .813
34244 «699
394.8 «618
4434 «556
58940 +508
532.2 469
57345 437
61342 +409
651.5 «385
68848 «365
725.2 347

INTERNAL
ENERGY
/G

=193.01
«191.91
~1884 64
=185.36

-182.09
-178.83
=175457
=172.30
=~169,05
=-165.79
=162.53
=15%9.428
=156.03
~152.78

-149,.,52
=146.27
=143.02
=139.77
-136.51
=133.25
=-129.99
-126472
=123,45
-120.18

-116.89
=113.60
-110.30
~106.98
~103+65
=100, 31
=96, 95
=93+56
=90.16
=86473

-83.27
-79.79
~76.28
=72.75
-69.16
-65.51
-61.83
=58.08
-54429
~50.43

~66.48
42445
-38.33
-34.10
=29.73
=25.21
=20 48
=15.51
=10.25
~44+56

11.85
3le 6k
48.91
61455
71.16
79406
85493
92.12
103.16
113409

122.30
131.02
139.38
147446
155. 32
163.04
178.57
178,01

ENTHALPY

375

-186453
~185.42
~182.10
+~178.78

~175.47
-172.16
~168485
=165.54
~1b2¢24
«158493
=155.63
~152.33
=149,02
-145.72

-142.42
=139.11
-135.80
=132.49
~129.18
-125.86
=~122,54
-119.22
=-115.488
=112.54

-109.19
=105.83
-102445
=99,06
=95.606
-92.23
~88.79
=85.32
-81.83
-78.30

~74.75
=71.17
~67.56
~63.92
=60.20
=56.44
=52462
4847l
44479
~4D.78

=36,66
~32.h4
-28.11
-23.66
~19.06
~14e26
=9.20
-3, 086

1.83

8.04

26440
49.46
7136
87.97
101.00
111.93
121.54
130425
145,90
160.04

173.19
185,64
197,57
209.11
220.33
231.30
242.07
252467

62

THERMODYNAMIC PROPERTIES OF OXYGEN

ENTROPY

J/76-K

24105
24125
24183
24239

2.293
24346
24397
2e b6
24494
245061
2.586
2.630
2.673
2.715

24755
24795
24834
2.872
2.909
24946
2,982
34017
3.051
3.085

3.118
3.151
3.183
3.214
3,246
3.276
30307
3.337
3.367
3,397

3.426
3455
3o k8l
3.513
34541
3.570
3.599
3.628
3.656
3.685

3715
3e 744
3.774
3.804
3,835
3.867
3,900
30934
3.971
4.010

4e123
44260
4e387
hotB1
44552
heb11
4,661
44705
4e781
4o 847

44905
4+958
5007
5.052
5.095
54135
5.172
5.208

Cv
J/6-K

1.097
1,095
1.090
1.083

1.076
1.G68
1.853
14059
10081
1.031
1.022
1.011
1.001

+991

+981
+ 970
«9€0
«950
« 940
«930
«921
«912
+903
895

«888
+882
«876
« 871
« 8638
«865
+863
«861
«860
» 859

« 857
852
844
«827
« 831
«823
. 827
. 820
«819
« 815

«812
«810
<808
«808
«809
«811
«814
«817
«822
«834

«879
897
+853
+ 816
+786
«765
2743
«738
o721
«710

«701
«693
«687
«682
«678
e67+
o671
+669

Cp
J/7G6=K

1.661
1.661
1,659
14657

1.656
1.655
1,654
1,653
1.652
1.652
1.651
1.651
1.5651
1.552

1.552
1.653
1.654
1,655
1.657
1.659
1.662
1,665
1.669
1.673

1.678
1.684
1,631
1.698
1.707
1.717
1.728
1.740
1,753
1.767

1.782
1.797
1.811
1,823
1.868
1.398
1.927
1.959
1.996
2,035

2.081
24133
24191
2.263
2,354
24463
24592
2.756
2,952
3.218

4e185
44801
3.823
24895
2.358
2,033
1.820
1.671
1478
1.358

1.276
1.217
1.172
1.137
1.109
1.086
1.068
1.053

VELOCITY
OF SOUND

M/S

1168,
1163,
1150,
1137,

1125,
1112,

2364
242,
2648,
25k,
265,
275,

84,
293,
301,
309,
317,
324,
331,
338,



TENM

L3

90

PERATURE

118,
120,

122,
1244
126,
1284
130.
132.
134,
136.
138.
140.

142.
1ok,
146,
148,
150,
152,
154,
1564
158,
160.

165,
178
175,
180.
185,
190,
195,
200,
21C.
220,

230.
240,
250,
26U
270.
280,
290.
300.

BAR, ISOBAR

VOLUNE .
cH3¢s
«7620
«7636
«7687
#7739

«7791

1W0=-PHASE B0UNDARY

TABLE VIa.
ISOTHERM ISOCHORE
DERIVATIVE DERIVATIVE
BAR=CM3/G BAR/K
9025.7 39,77
8952.1 39,34
8713.3 38.02
847642 36,78
8248,5 35,62
800643 34e52
777345 33.48
754242 32.48
73124 31,53
708442 30461
6857.8 29472
6633.2 28.856
6410.6 28403
619042 27.22
597242 26462
575646 25,65
5543.8 264489
5333,7 24415
512648 23402
492340 22.70
472247 22,00
4525.9 21.30
4332.9 20462
414349 19.95
3958,9 19.29
377844 18.64
3601.7 17.99
3429.7 17.36
3262.3 16474
3099.4 16413
294142 15,56
2787.5 14495
2638.3 14.39
24934 13.83
235246 13,30
221545 12.78
2081.7 12.29
195046 11.81
181845 11,60
169343 10.93
15723 10.45
1455.6 9.98
13414 9.53
1233.1 9.08
1126.3 8.62
1022.3 8417
922.2 7.72
825.9 7.27
733.0 6483
6u4,.3 6.40
56049 5.97
480.7 5453
40840 510
360.1 4,67
20344 3.60
130.1 2«65
120.9 1.95
164544 1.53
178.6 1.28
212.7 1.11
24546 «989
276.9 <897
335.3 « 765
388,5 672
43840 4603
LTI TYY 1Y}
52843 «506
570.2 670
610.5 439
E49.5 ekl 3
66873 «391
72401 o371

INTERMAL
ENERGY
J76

~192.98
-191,98
~188.71
=185, 4%

-182.17

-156.14
~152.89

=149.65
=146440
~143.15
=139.91
=136.,66
~133.41

111.11

120.56
129.46
137.96
146415
154,11
161.38
169450
176.99

ENTHALPY
J/6

=186.13
=-185.11
~181.79
=178,47

=175.46
~171.85

~145.,43

=142412
-138.82
~135.52
-132.21

~98.63
=95.b4
=-32.02
-88.59
-85.13
-81.65
=78.14%

~74.60
=71.03
=67.44
-63.82
~60413
=56.39
~52.61
~48.76
~bLta85
~40.88

-36.81
~32.66
~28.41
=24.04
=19.54
=14.88
“18.C1
-4,91
3
6.28

22.61
43.01
6hel?
81,80
95.81
107447
117.61
126474
142499
157455

171402
183.71
195.84%
207453
218.89
229.98
240485
251453

63

THERMODYNAMIC PROPERTIES OF OXYGEN

ENTROPY

J/6-K

24185
24123
20181
24238

24292
24345

3.623
3.652
3.680

3.709
3.738
3.768
3.797
3.823
3.859
3.890
3.923
3.958
3.994

4.096
44216
4339
4els38
44515
44577
44630
4.676
4756
heB24

4,883
4,937
44987
5.033
54076
50116
S5e154
54190

+860

«857
«853
X-11%
«828
« 83
«830
827
«824
«820
+8165

«612
«810
«808
«807
«807
<808
«81
2813
« 816
«826

«863
.882
«861
«823
« 792
«770
e 754
T2
725
«713

«703
«696
«689
«bB4
#5679
«675
«672
«669

1.761

1.775

1.121

1.061

YELOCITY
OF SOUND
L7439

1169,
1165,
1151,
1139.

879.

864,
848,
832,
816,
800,
783,
766,
749,
732.
715,

698,
682,
667,
653,
637,
620
603,
585,
569,
551

534,
515,
496,
4764
456,
436,
4154
394,
373,
350,

294,
253,
236.
235,
239.
244,
250,
2554
2664
276,

285,
29,
302,
310,
318,
325.
332.
339,



TEH

)

95,

PERATURE
K

55,443
56,
58,
60,

62,
b,
64,
68,
70,
T2
T4,
764
78,
83,

82,
84
86,

96,
92.
EL T
6.
98,
100,

102,
104,
106,
148,
110,
112,
114,
118,
118,
120,

122,
1244
126,
128,
130,
132.
134,
136,
138,
148,

142,
144,
146,
148,
158,
152,
154,
156,
158,
160,

165.
170.
175.
180.
185,
199,
195.
2090,
210,
220.

230,
240,
250.
260.
270,
260,
2940.
308,

TWO-PHASE BGUNDARY

BAR [S0BAR

VOLUNME

chdss

«7618
27633
27684
7735

« 7788
o 7846
«7893
« 7947
.3002
#8057
8114
«8171
-8230
.8289

«8350
8412
8476
8541
+8608
«8676
« 8746
+8818
«8892
8967

«9046
«9126
+9209
«9284
+9383
» 9474
9568
« 9666
«9767
9872

29981
1.0095
140214
1.0338
1.0473
1.0612
1.0758
100913
1.1078
141253

leltts2
115646
141864
1.21083
142363
102649
1.2968
1.3326
143735
1.4203

145765
1.8200
201693
25637
209360
3.2729
3e5791
348611
4.3738
448363

52667
56730
60610
6e4346
647967
71496
7ol 9kl
78337

TABLE via.
ISOTHERM ISOCHORE
DERIVATIVE DERIVATIVE
BAR-CM3/6 BAR/K
9043.7 39,77
8977.8 39.39
8738.8 38.06
8502.1 36,82
8266.9 35.66
8033.2 34.56
7800.8 33.52
7570.0 32.53
7360.7 31.57
7113490 38.65
66578 29.77
666340 28.91
644049 28.97
6221.0 27.26
6003.5 26447
578644 25.70
557640 24,94
5366.6 26,20
5160.1 23,47
495649 22.76
4757, 22.05
4560.8 21436
4368.4 20.68
4179.8 20.01
3995.3 19.35
3815.1 18.76
3639.2 18.06
2467.7 17,43
3300.8 16481
3138.5 16,21
2980.7 15.61
2827.5 15.03
2678.8 14,47
2534.3 13.92
239440 13.38
225743 12.87
212440 12.38
1933.4 11.91
186144 11.50
173647 11.83
161648 10.56
1500.5 10.09
1387.3 3.64
1279.7 9.19
1173.% 8475
1069.9 8.312
978.,7 7.87
875.2 Te42
783.0 6499
695, 1 6457
612,5 6415
532.4 5.7k
46041 5.32
332.0 4.98
250.6 3.89
163.6 2.96
135.2 2.23
147.3 1.74
175.2 1ebt
2071 126
239.3 1.09
270.4 .987
329.3 +836
383.0 729
433.1 #8652
480.2 591
52448 2543
5674 «504
608.2 470
647.7 442
68640 417
723.3 +396

INTERNAL
ENERGY
J76

~192.96
~192.05%
=-1688.78
=185.51

~182.25
~178.,99
“175.74
~172.48
~169.23
~165.98
~162.74
~159.49
~158.25
=153.01

~149.77
~146.53
~143.29
=140+ 0%
-136.88
=133.56
-130.31
-127.9%
-123.81
~123,55

-117.28
-1i4.01
«110.73
~107.43
=104413
=100,34
~97.47
~94,12
~90.74%
~87,35

~83.93
~80,48
«77.02
~73.54
~70.00
~66.42
~62,80
~59,13
~55.42
~51.66

~47.81
“43.91
~35.93
-35,87
~31.72
~27445
~23.03
~18.46
~13469

~8.65

5.12
20,90
37,32
51.54
62.78
71.91
79,68
86.55
98456

109,42

118,81
127.89
136453
L44484
152.90
160475
168443
175.98

ENTHALPY

J/G

-185.,72
-184.80
~181.48
~178.10

-174.85
~171.54
~1568¢24
-164,93
-161.63
-158.33
~155.03
-151.73
=148.43
~145.13

-141.83
~138.53
-135.23
-131.93
-128,62
-125.32
=122.00
-118.68
-115.3b
~112.43

-108.6%
~105434
-101.98
=98.60
=-95,22
-91.81
-88.38
=84.94
~81445
-77.97

~Thebl
~70.8%
~67.+31
~63.71
~60.05
~56434
~52458
~48.76
~Lb4.89
~40.36

=36.94
~32.85
~28466
~24437
~19.97
-15.43
-10.71
=5.80
=eblt
4,85

2010
38419
57.93
75489
90,567
103,01
113.69
123.23
140,11
155.07

168484
181.78
194412
205.97
217446
228467
239463
250440

THERMODYNAMIC PROPERTIES OF OXYGEN

ENTROPY

J/G-K

24105
24122
24180
2+2306

2,291
2e3u43
24394
2ete43
2,691
24538
2.583
2.627
2,070
24712

2+752
24792
2.831
2.8£9
2.906
24942
2.973
3,013
Jalu?
3.081

3eltts
Jelub
3.178
3,210
Je261
3.272
3.302
3.332
3.362
3,391

3.420
3.449
3.478
3.5086
34534
34563
3.591
3.619
3.648
3.8676

3.700
3,733
3.762
34791
3.821
3.851
3.882
36913
3946
J.981

44070
4e182
44297
4,398
4e479
Le545
4,601
4o 649
4e731
4801

4he 862
4.917
44968
54014
54057
54098
50137
54173

Cy
J/G~K

1,898
1.096
1,091
1084

1.077
140669
1060
14051
1.042
140633
1.023
1.013
1,003

«992

+982
«972
961
v 951
a9l
»932
«922
+G913
«9C5
+ 897

8390
«dBu
« 878
«873
«BEI
+ 667
+ 865
«B63
«362
« 561

680

w672
+669

Cp
J/7G=-K

1.661
1.660
1,658
1.657

1.655
1.654
1.653
1,652
1.651
1.6590
1.650
1.649
1,649
1.649

1.643
1.6510
1.651
1.652
1.853
1,655
1.657
L1860
Le 66
1.667

1.672
1.677
1.686
1.891
1,699
1.708

1.577
1.430

1331
1.260
1.207
1.166
1.134
1.108
1.086
1. 069

VELOCITY
OF SQUND
HsS

1178
1166.
1153.
1140,

1127,
1115,
1103,
1098.
1378,
1966
1054,
10424
1029.
1017,

1004,
991,
978,
965,
952,
938,
925.
1.
896,
881,

366,
851,
835,
819,
303,
7864
770.
753,
736,
719.

702,
686,
671,
658,
643,
626,
609,
592,
575,
553,

Shie
523,
504,
485,
468,
b47,
427,
407,
387,
366,

313,
271
247,
241,
243,
247,
252,
257,
267,
277,

286,
295,
303,
311,
318.
326,
333,
340,



*

100.

100.

102.
104,
106.
108,
110.
112.
114
116.
118.
120.

122.
126G
126,
123.
133,
132,
134a
136.
138.
i40.

142,
164,
146
148.
150,
152
154,
156.
158,
160

165,
170.
175,
180,
185,
1990,
195,
200,
210,
220.

238.
240.
253,
260.
270.
280,
290,
304.

THO-PHASE BOUNDARY

BAR ISO0BAR

»9853

9964
1.0073
1.0189
1.0312
1oQbiely
1.0580
1.0723
1.0876
1.1035
1.1205

1.1388
11584
1.179%
1.2022
1.2269
142539
1.2838
1.3169
1.3563
1.3965

15324
1.7330
2.0184
2.3627
2.7091
3.0315
3.3278
346015
be0994
4e5486

429635
543555
547292
6.0885
644365
be7752
741063
744311

TABLE VvIa.

Tenrurow
1507 HERRA

DERIVATIVE
BAR=CH3/G

9061.8
9002.0
876442
8527.9

8293.2
8060.0
7828.1
7597.7
7368.9
71417
6916.2
6692.6
6471.1
625147

6034.6
5820.1
5608.2
5399.2
5193.3
4990.6
4791.3
4595.6
4403.6
4215.6

4031.6
3851.9
3676.5
35056
3339.1
3177.3
3020.0
2867.2
2719.0
2575.0

243549
2298,8
2165.9
2035.8
1903.9
1779.8
1660.8
1544.8
1432.5
1325.5

1219.8
111646
1018.3
92344
831.9
Tuke8
662.7
582.9
510.7
442.5

297.6
200.7
156.6
155.2
175.9
2040
235.0
265.6
32442
37848

429.0
476.6
521.8
5649
6063
64642
685.0
722.7

renmLane
ISGCHORE

DERIVATIVE
BAR/K

39.78
39.43
38.10
36.86

35.70
3hab1
33.56
32457
31.62
30.70
29.81
28.95
268.12
2731

26452
25475
24499
24425
23.52
22.81
22.11
21442
20474
20.07

19,41
18.76
18413
17.50
16.88
16.28
15.69
15,11
14,55
14.00

13.47
12.96
12407
12.00
11.60
1ie14
10.67
10.20

9.76

9.31

8.87
Bokl
8.00
7.56
Tall
60Tk
6.33
5492
552
5.12

hell
3.25
2450
1.96
1.61
1.37
1.21
1.08
«3907
+7893

«702
«635
«582
«538
582
471
e sS
s21

=192+ 9%
=192.12
“188.85
~185.59

~182.33
«179.07
~175.82
=172.57
-169.32
-166.08
~162.84
=159.60
-156.36
~153.12

~149.89
~146465
~143. 42
-140,18
~136495
-133.71
=130.47
=-127.23
~123.98
-120.73

=117.47
=114.21
=110.9%
=107.66
=10u.36
=101.35
=97.73
~34,39
=91.03
~87.65

=84.24
-80.82
-77.37
~73,91
=70s41
~66.86
=63.27
=589.63
~55495
-52.23

=48, bt
~44.59
-40,68
=36469
-32.62
=28.45
=2L4e1d
“19.74
=15.14
=10.32

2.62
17.156
32.56
46e82
58,62
68,30
76,51
83.71
96,22

107.13

117.05
126,31
135.10
143453
151.68
159,861
167,36
174,37

-185.32
=184 443
=181.17
=177.86

~174456
=171424
-167.93
~164463
=161.33
-158.03
=154473
~158.43
-168.13
=144484

~141.54
~138.25
-134,95
=131.65
-128.35
=125.04%
=121.73
=118.42
=115.10
=111.77

-108.4%
=105.10
=101.7t
~98.37
=3%%+9%
=91.59
~88.18
=8he7l
~81.28
-17.79

~74e28
=70.7%
~67.18
~63,60
=59.95
56426
-52.55
~48,75
=44.92
~41.03

-37.06
-33.01
-28.83
-24.67
-20435
-15,91
-11.3z
-6.57
~1.60
364

17.95
RLTE: ]
52475
70005
85,71
98.61
109479
119.73
137.21
152.62

166.68
179.87
192,39
204et2
216405
227.36
238443
249426

THERMODYNAMIC PROPERTIES OF OXYGEN

24904
24941

3.011
3,045
3.079

3.112
3,164
3.170
3,208
3.239
34269
3,300
3.330
34359
3.388

3.418
3.bbd
3.475
3.503
3.531
34559
3.587
3.615
3.6043
3.071

3.740
3.728
3.756
3.785
3.814
3.8u3
3,873
3.9Cu
3.936
3.963

44057
44155
4a261
4e3b1
4o lbts5
4e510
he572
4.622
44707
4e779

4eBu2
4.898
o948
44996
Se G40
54081
5.120
5.157

J7G=K

1.0698
14097
1,091
1.035

1.077
1,069
1.061
1.052
1,043
1,633
14023
14013
1.003

«993

983
2972
962
2952
942
«932
«923
2914
+ 906
+898

<891
«885
«873
2874
«870
«569
+865
0864
«863
«862

«859
«35h
e 865
« 823
+ 832
+330
+828
«825
. 821
«B16

$813
«810
«803
« 3806
«805

1.661
1.665

1.669
1.674
1.680
1.687
1,695
1.704
1.713
1.72%
1.736
1,768

1761
1.773
1,744
1,791
1.833
1.860
1.884
1.909
1.937
1.965

2.001
2.002
2.086
24132
2.190

VELOCITY
OF SOUND
M/S

1173,
1167,
1154,
1141,

1129,
1116,

884,

869.
354,
838.
822
806,
790,
773,
7564
T4de
723,

706,
6931,
576,
663,
bu8.
631,
615,
598.
581,
565.

S43.
531,
513,
494,
476,
457,
439,
“2d.
400,
3d0.

330,
288,
261,
243,
248,
250
254
259,
269,
278.

287,
295,

312,
319,
327.
336,
34t



TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN

110. BAR ISOBAR

TEMPERATURE VOLUME ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy cp VELOCITY

DERIVATIVE OERIVATIVE ENERGY OF SOQUND
[ cu3/6 BAR-CH3/G BAR/K J/76 J/6 J/6-K J/6~K J/6=K H/S
* 55,613 «7613 9097.8 39.78 ~192.488 “184451 24107 1.099 1. 660 1172,
564 « 7623 3051.7 39.51 =192.25 -183.87 2.118 1.098 1.660 1170,
58 7674 88148 38.19 =188499 =~180455 24176 1.093 1.658 1156.
60, 7725 8579.5 36095 =185.73 «177.26 2.233 1.086 1.656 1144,
62 7777 8345.7 35.79 =182+ 48 -173.93 2.287 1.079 1.654 1131,
6l #7829 811344 34.69 -179.23 =-170.62 2.339 1.071 1.653 1119.
660 <7881 7882.5 33,65 ~175.99 -1567.32 24390 1.062 1,651 1197,
684 «7935 765340 32.66 “172.74 ~164e02 24039 1,053 1.650 1095,
70, «7989 742541 31.70 169451 ~160.72 24487 1e 044 1.649 1083,
724 o 8044 7198.9 30.79 =166,27 ~157.42 2,534 1. 034 1,668 1071,
Tae «8100 6974.4 29.990 =163+ 04 =154413 24579 1.025 1.647 1059,
76, 8156 675147 29.04 -159.81 -150.83 2.623 1.015 1.646 1067,
78, 08214 653144 28.21 =156.58 =147.54 24665 1.004 1.646 1034.
a0, «8273 631247 27,40 =153+35 ~14be25 2,707 « 994 1665 1022.
82. «8333 609646 26461 =150.12 =-140.96 24748 + 984 1.645 1010,
B4 8394 588341 25.84 =146+90 ~137.67 2.787 « 974 1.646 997,
LI-N) « 8457 5672.2 25.09 ~143.68 =134437 2.826 «963 1.646 984,
88, 8521 546462 24435 =140445 -131.08 2864 »953 1.647 971,
90, «8586 5259.3 23.62 -137.23 =127.79 2901 «G44 1.648 358
92, +8653 5057.6 22.91 ~134401 ~124e49 2.937 «934 1.649 945,
944 .8722 4859.3 22.22 =130.78 =121.19 24973 «925 1.651 931,
964 +8792 466446 21.53 ~127.5% ~117.88 3. 007 «916 1.653 918,
98, +8865 447346 20485 -124.32 -114.57 3,042 .908 1.656 903.
100. +8339 428646 20.19 =121.09 -111.26 3.075 «900 1.659 889,
102, «9015 4103.6 19.53 =117.85 “187.93 3.108 +893 1. 664 874
104, «9094 392449 18,89 ~114.61 =104.60 3ot +886 1.668 359,
106, «9175 3750.5 18.26 ~111.35 ~101.26 3.172 881 1,674 Biskes
148 «9258 358045 17.63 =108.09 =97.91 3.204 876 1.680 823,
113, «9343 3415.0 17.02 ~104482 =94.54 30234 872 1.687 313,
112. oG4 32 3254,1 16.42 -101,53 =91.16 3.265 870 1.695 797,
114 «9523 3087.7 15.84 ~98.23 -87.76 3.295 . 867 1.705 780,
116, «9617 2945,.8 15.26 ~94,92 =84e3Y 3.325 « 866 1.715 764
118. #9715 279841 14471 =~91.58 -80.90 3e354 + 865 1.725 74T,
120. «9816 2655.2 14.16 -88,23 =77.43 3.383 «863 1.737 731.
i22. «9921 2516.1 13.64 ~84,86 =73.95 Jeh12 «861 1748 715,
124 1.0629 238047 13.13 ~81e47 =70e44 LTLLE 3 «856 1.759 699
126. 1.0143 224847 12.64 ~78.06 -66+91 3469 » 846 1.767 685.
128, i.0261 2119.4 12.18 ~74465 ~63.,36 34437 +829 1.772 673,
130, 1.3388 1987.3 11.79 ~71.28 -59477 3.525 «833 1,813 658,
132, 1.0519 1864.8 11.33 =67.78 ~56413 3,552 «831 1.837 6u2e
134, 1.0656 17470 10.88 ~64e17 =52+44 3.580 829 1.858 626
136, 1.,0801 1631.9 10,42 ~60,59 ~4B.71 3.608 «825 1.881 610.
138. 1.0953 1521.2 9.97 ~56+98 ~b%e93 34635 822 1,904 5%,
1490 1e1114 1415.2 9.53 ~53,34 -hl.11 3.663 818 1.928 578
142 1.1286 131044 9.10 ~49463 =~37.22 3.690 314 1.957 564,
1446 1.,1469 1207.8 8.68 ~45.88 ~33.27 3.718 0811 1.993 545,
146, 141665 1110.9 8.27 -42.08 =29.25 34746 803 2.029 528
143, 1.1875 1017.2 7.85 ~38.21 ~25.15 3774 «806 2.069 S5il.
153. 1.2108 92649 Teh3 ~34429 =20.98 3.802 804 2.113 #9%,
152, 12344 840.9 7.06 =30.29 -16.71 3,830 +803 24166 476,
156, 1.2610 759.7 6.65 -26419 «12432 3.859 «803 20226 459,
156. 1.2900 68046 6.26 -22.01 =~7.82 3.888 <803 2.298 44l
158. 1.3222 60844 5.88 =17.69 =315 34917 «803 20371 42he
1644 13578 54640 5.50 -13.28 1e74 3. 548 +809 2,460 405,
165, 144667 390.3 4459 =141 1&4e72 4,028 «832 24746 359,
173, 1.6153 28041 3. 78 11,43 29.20 40115 + 861 3,054 319,
175, 1.817% 213.7 3.00 25,05 45.04 44206 «8328 3.269 289.
180 2.0730 187.2 2.40 38455 61.35 40298 «823 3.212 270,
185, 23572 190.1 1.97 50.75 76.68 Lo 382 +802 24897 262
190. 2.6415 2084 1466 614221 90.27 bok55 o782 2.542 260,
195. 2.9127 233.6 1e45 70.18 102.22 44517 2766 2e268 262.
200, 31674 26143 1.29 78434 112.88 4e571 754 24024 2654
210, 3.6345 317.6 1.06 91.51 131.49 beBB2 «736 1.723 273,
220, 40567 372.0 «915 103.10 1647472 4737 723 1.538 281,
230. bolt458 42340 «809 113.52 16242 44803 o713 1.416 298,
240, 4oBlik 471.0 2726 123.16 176009 o861 o704 1.326 298,
250. 51599 517.1 «662 132424 189.00 4914 «696 1.261 306,
260, 504943 561.1 +610 14G.91 26135 40362 «630 1.210 314,
270. 5.8173 603.4 «567 149.26 213.25 54007 «683 1.171 322.
280, 61313 B4he2 531 157.35 22479 54049 «678 1.139 329
290. 64377 683.8 <500 165.23 236405 5.088 «674 1.113 336.
300. 67380 T22.3 73 172.96 247.08 S.126 «670 1.092 343,

*  THO-PHASE BOUNDARY [



120,

TEMNPERATURE

210,
220.

230e

BAR ISOBAR

VOLUMNE
cndze

« 7644
«7617
o 7667
«7718

«7769
o7821
o 7874
7927
«7908
«8035

1.,1030

1.1193

141743
1.1951

THO=-PHASE BOUNDARY

TABLE VIa. THERNODYNANIC PROPERTIES OF OXYGEN

ISOTHERM ISOCHORE

DERIVATIVE OERIVATIVE
BAR=CHI/G BAR/K
9133.7 39.79
9101.3 39.68
8865.3 38.27
8630.9 37.03
8398.0 35.87
8166.6 3478
7936.6 33.74
7738.1 32.78
748101 31.79
72558 30.87
7032.2 29.99
66105 29.13
659048 28.30
63734 27449
615843 26.71
59457 25.94
57358 25.18
5528.7 24445
5324.8 23.73
5124.0 23.02
4926.7 22.32
473340 21.64
4564340 20.96
435649 20.30
417449 19.65
3997.1 19.01
382346 16.38
365446 17.77
3490.0 17.16
3329.9 16.56
3174k 15.98
3023.3 15.41
287647 14.86
2734.3 14.32
2596.0 13.80
246L1eh 13.29
2330.1 12.81
220146 12635
20705 11.97
154843 1151
1832.5 11.07
17171 10.62
1607.9 10.18
150245 .75
139846 931
1296.3 8.91
1200.7 8.51
1107.9 B.10
1018.6 7.70
933.6 7.31
8531 6093
7T4e6 657
702.2 6.20
6336 S5¢84
480.8 4096
36241 4016
280.9 3.63
235.4 2.82
220s1 2034
2254 1.97
24243 1.71
265.0 1.51
316.3 1.23
368.9 1.05
419.9 921
468.7 «824
5143 «746
559.0 +685
601.9 635
643.5 «593
683.7 »558
723.0 «527

INTERNAL
ENERGY
J/76

~192.83
=192.39
-189.13
=185.88

=182,63

~121.44

-118.22
~114.99
~111.76
-108.51
=105.26
-102.00

-98.72

=61.50
-57.95
~54437

=50.74
=47.08
43,37
=39.61
-35.81
~31.94%
=-28.00
-24,00
=19.89
~15.63

~bo bl
7e11
19,46
31,95
43,87
She b1
64409
72,46
86482
99,06

109.97
120.00
129439
138430
146.8%
155.09
163.12
170.95

ENTHALPY
J76

=183.70
=183.25
~179.93
=176.62

=173.31
-170.01
=166.70
=1630 41

=143,66

~140.37
-137.09
-133.80
=130,51
-127.22
~123.93
~120.64
=117.34
~114406
-110.7%

=107.42
=104410
~100.77
-97.43
-94,08
~90.71
-87.33
~-83,93
=80.51
=77.08

-73.60
=-70.12
=66.,61
-63.10
-59,55
-55,95
-52.31
~48.62
=44,90
=hl.1b

-37.31
«33a bk
=29.52
=25+52
-21.47
=17+34
-13.10
~8.79
“4.33

«29

12.39
25457
39.7¢
54,58
69,22
82.85
95.22
106,38
125,94
142,93

158,23
172.38
185.67
198,34
210,50
222,27
233472
244491

67

ENTROPY

J7G6-K

2.108
20116
24174
20230

20284
24337
2.387
24437
2ekBie
2.531
24576
24620
24663
24704

2745
24784
24823
24861
2.898
24934
24969
3.004
3.038
3.071

34104
34136
3.168

Cy
J/G=K

1.100
1.100
1.09%
1.087

1.080
1.072
1.063
1.05%
14045
1.036
1.026
1.016
1.006

«995

» 985
+975
«965
«955
« 965
«936
«926
»918
«909
«902

+895
+ 888
+883
«878
374
«B872
869
+868
«867
«865

+863
«857
e 848
2830
«834
«832
«830
«826
823
+819

«815
0811
«808
806
<804
«802
+801
«800
«800
« 805

« 826
+832
. 828
«817
«801
« 783
+769
«757
« 7560
272

«717
«708
<704
«692
2686
<680
«674
«b70

1,896

1.918
1.950
1.981
2,015
20051
24092
24139
24195
2,251
2. 320

24528
24748
2.928
24982
2. 848
24601
20345
2.125
1.810
1.506

1.469
1,371
1.295
1.239
14195
1.160
12131
1.108

VELOCITY
OF SOUND
n/S

894,

880,
865,
850,
835.
819,
803,
787,
771.
7554
739,

723,
708,
6944
682,
668,
652,
637.
621,
605,
590.

STu4a
558,
S42e
526,
510,
493,
477,
461
445,
427

384,
346,
315.
293,
280,
274,
272.
273,
278.
285.

293,
301
309,
3164
324,
331,
339.
346,



TEM

130,

PERATURE
K

55,839
56,
58.
60,

62,
Bbe
66,
68
70,
72.
Tha
76,
78,
80.

82
844
86,
88,
9%.
82,
b
96,
98.
100.

102.
104
106,
108.
110,
112,
114.
116.
118,
120.

122.
124,
126
128,
133.
132.
134,
136.
138,
140,

142,
Lak,
146,
1484
150.
152.
154,
156,
158
160,

165,
170.
175,
180.
185,
193,
195,
200,
210,
220,

230,
240,
250,
260.
270,
280.
290.
300,

BAR IS0BAR

VOLUNE

cH3/6

« 7606
«7610
7661
«7711

« 7762
«7814
«7866
«7919
<7972
8026
«8081
«8137
«8194
«8252

8311
«8371
«8432
8495
8559
«8624
8691
8768
«8830
«8902

8977
«~9053
«9131
«9211
«3254%
«9379
«9466
9557
+9650
+9746

+ 93845

+«9948
1,005%
1.0166
1.0285
1.0406
1.0533
1.0666
1.0806
1.0952

1.1107
1.1270
1.1442
1.1625
1.1818
1.2024
1.2246
1.2482
1.2739
1.3016

1.3813
1.4809
1.6058
1.7598
1.9%16
241421
243508
2.5588
249569
3.32064

3.6696
3.9928
402994
5.5931
he 8754
51501
Se#178
5.6796

THO-PHASE BOUNDARY

TABLE VIa. THERMODYNAMIC PROPERTIES OF OXYGEN

ISOTHERM ISOCHORE
OERIVATIVE ODERIVATIVE
BAR=CMS/G BAR/K
9169.7 39.80
9150.6 39.68
8915.6 38436
8682.1 37.12
8450.1 35.86
8219.6 34486
7990.5 33.82
7762.9 32.83
7536.8 31.87
734244 30496
7089.7 30.08
6868.9 2922
6565042 28439
b433.7 27.58
6219.5 26.80
60047.8 26403
5798.9 25.28
5592.8 24455
5389.8 23.83
5190.0 23.12
4993.6 22443
4800.8 21.75
4611.8 21.08
442646 28.42
4245.5 19,77
4068.6 19413
3896.0 18451
3727.8 17.89
356441 17.29
3404.8 16.70
3250.1 16412
3099.8 1556
2954.0 15.01
2812.3 L4.47
267447 13.95
254048 1345
241042 12.97
2282.5 12451
2151.9 12.15
2030.4 11.69
1916.0 11.26
1800.7 10.82
1692.7 10.38
1587.9 9.96
1684.6 9453
1382.6 9e12
1288.1 8473
1196.1 834
1107.6 7495
10234 TeST
943.3 7.20
86546 6e84
79247 -7y )
723.9 6eld
569.0 5.30
buhe3 452
35247 3.81
293,2 3s20
26244 2469
25402 2.29
261.1 1.98
277.0 1e786
320.7 Letst
36949 119
420.0 1.04
46846 926
515.5 837
560.1 +765
601.9 «706
643.9 «658
68448 «617
724.6 «582

INTERNAL
ENERGY
J/6

=192,78
-192,52
~189,27
-186403

-182.78
-179,55
=176,32
-173,09
-169, 88
=166,64
-163,43
~160,21
-157.00
~153479

=150.59
~147,39
~144,19
-140,99
-137.79
-134,59
-131.39
~128.19
-124499
-121,79

~118.58
~115,37
~112,15
~108,.93
-105.78
=102.45
~99,2¢
=95,93
=92,65
=-89.35

~86404
=82471
=79.37
-76.03
-72.68
~69.27
-65,84
~62437
-58,87
=-55,36

=51.,79
=48, 20
-44,58
=40,91
«37.20
=33,45
-29.63
~25.78
-21.62
“17.75

=7.33

23.65
15,08
26.70
38.07
48.73
58442
67.15
82,22
95.07

106445
116485
126455
135,70
1644t
152,85
161,01
168.96

ENTHALPY

J76

=-182.89
=~182.63
=179.31
~176.00

=172.69
~169.39
~166.09
162,79
~159.50
=156.21
-152.92
~149.64
~146435
~143.07

-139.79
=136450
-133.22
-129.34
-126.66
-123.38
=-120.09
-116.80
-113.51
-110.21

-106.91
~103.60
~100.28
-96496
-93.62
-90.26
~86485
~83.51
-80.10
-70.68

~73.24
=69.78
=66430
-62.82
«59.31
=55¢74
~52e1b
~48450
~44,83
~41.12

=37e35
=33.55
=29.70
=25.79
-21.84
=17.82
-13.71
=9.55
=5426
-.83

10.62
22.90
35.96
49457
63431
764586
88498
100.41
120466
138.3%

154416
168.76
1824 4%
195.42
207.82
219,80
231ehb
2642.79

68

ENTROPY

J/7G=K

24108
2.143
2.171
2.227

2.282
24334
2,385
2,434
2,482
2.528
24573
2.617
2.660
2701

2e702
24781
2.820
2.858
24894
24931
2.966
3.000
3.034
3.068

3.100
34133
3.364
34195
3.226
3.256
3.286
3.315
34345
3.373

3.402
34430
34458
3.485
3.512
3539
3.567
34594
3.620
3.647

3.674
3.700
3.727
3753
3.780
3.807
3.833
3.860
3.888
3.916

3.986
44059
4.135
4,212
4e287
4.358
4ou22
4,480
44579
44661

4e732
o794
40850
4,901
e 947
4e991
5.032
5.070

cp
J/G-K

1,659
1.659
1.657
1.655

1.653
14651
1+649
L.647
1,646
1.645
1643
1.642
Lebl2
1.661

l1.640
1,640
1.640
1.640
lebisl
1.642
Le643
1.645
L.647
1,650

14653
1.657
1.662
1.667
1.673
1.680
1.688
1.697
1.706
L.716

1.725
1.733
1.738
1739
1.777
1.796
1.810
1.833
1.850
1.868

1.887
1.913
1.940
1.969
24000
24031
2.068
241413
24158
24213

24376
24540
24681
24758
2.721
24576
24381
2+189
1.881
1.668

1,519
1412
1.331
1.268
1,219
1.130
1,148
1.123

VELOCITY
OF SOQUND
M/S

1175,
1174,
1161,
1149,

1137,
1125,
1113,
1101,
1089,
1077
1065,
1053.
1041,
1029,

1017,
1005,
992.
979,
967.
954,
940,
927,
913,
899,

885,
870.
855,
840,
8254
809,
794,
778,
762,
746,

731,
716,
702.
691,
677,
661,
647,
6324
617,
602,

586
571.
5564
540.
525,
509,
494,
478
463,
447,

406.
370,
339
316,
299,
285
284,
283,
285,
291,

297,
305
312,
320«
327.
334,
341,
348,



TABLE VIa. THERMODYMNAMIC PROPERTIES OF OXYGEN

148, BAR ISOBAR

TEHPERATURE  VOLUNE ISOTHERM  ISOGNORE  INTERNAL  ENTHALPY  ENTROPY oy Cp  VELOCITY

_ DERIVATIVE OERIVATIVE  ENERGY OF SOUND
X cudz BAR-CH3/G  BAR/K 176 /6 J7G=K J/G=K J76G=K nrs
* 55,951 ~7893 39.80 -192.73  -182.09 2,109 1.102 1.659 1177,
56 27608 39,77 ~192.65  -182.81 2.411 1102 1.659 1177,
53, 7654 38,44 ~189.41  ~178.69 2.169 1.096 1.656 1164,
60. o7704 8733.0 37.20 =186.17 =175.38 26225 1.09¢0 1. 654 1151,
626 «T755 8502.0 36.04 -182.93 «172.08 2.279 1.082 1+652 1139,
6he 27806 82723 34.95 ~179.70 ~158.77 24331 1,074 1.650 1127,
66, 7858 806441 33.90 ~176.48  ~165.48 2,382 1,066 1.668 1115,
68 «7911 78174 32.91 -173.26 «162.18 2o k31 1.057 1.646 1104,
70, o 7964 7592.2 31.96 =170, 04 «158.89 24479 1.047 1.645 1092,
72. 8017 7368.7 31.05 =166.83 ~155.60 24525 1,038 1.643 1080,
75 8072 714649 30.16 -163.62  -152.32 2,570 1.028 1.562 1068,
76 8127 6927.1 29.31 ~160.41 =149.00 24614 1,018 1.641 1057,
78. + 8184 6709.2 28448 =157.21 -145.75 24657 1.008 1. 640 1045,
80, e 8241 6493.6 27.67 ~154.01 =142.48 2.698 ¢998 1639 1033.
82, +8299 62680.3 26.89 =150.82 -139.20 2.739 «988 1.638 1021,
84, «8359 6069.6 26412 ~147.62 -135.92 24778 «978 1,638 1008.
86 <8420 5861.6 25438 =154.43 «132.65 24817 «968 1.637 996.
88, «8482 5656.4 24460 -141.25 -129,37 24854 «958 1.637 983,
90. « 8545 545443 23.93 ~138406 ~126.10 2.891 «948 1.638 971,
92, «8610 52554 23.22 ~135.87 ~122.82 2.927 «939 1,638 958.
B4 e «8676 5059.9 22.53 =-131.69 -119.54 2.962 «929 1.639 945,
96. e 874k 4868.1 21.85 =128.50 -116,26 24997 «921 1.641 931.
98, «881h 4679.9 21.18 =125.32 -112.98 3.031 «913 1.643 913.
100. +8885 4495.6 20.53 -122.13 -109.69 3.064 »905 1,645 904.
102. <8958 4315.4 19.88 =118.9% -106.40 3.097 «898 1.648 890.
104. 9033 4139.54 19.25 =115.74 -103.10 3.429 «892 1.652 8764
106. «9110 3967.6 18.63 =112.54 -99,79 3.160 «886 1.656 861.
108. 9189 3800.2 18.02 ~109.34 “96.47 30191 «882 1.661 846,
116. «9270 3637.3 17.42 ~106+12 “93.14 3. 222 <878 1.667 831.
112, «9353 3478.93 16,83 ~102.90 -89.80 3.252 <875 1.673 815.
114, «9439 332649 16426 ~99.66 ~86.45 3.282 <873 1.681 300.
116. «9528 3175. 4 15.70 ~96, 42 -83.08 3311 «872 1.689 7844
118. <3619 3030.2 15.15 =93.16 =79.69 34340 «871 1.698 769,
120. «9713 2889.2 14,62 ~-89.89 -76.29 3.368 + 869 1,706 753,
122, »9810 275243 14.10 -0660 -72.856 3,337 «866 t.715 738,
124, -93910 2619.0 13.61 -83.30 -69.43 3.425 «861 1.722 724,
126. 1.0014 26489.14 13.13 =7%.99 -65.97 J. 0452 «851 1.726 711,
128. 1.0122 2362.1 12.67 ~76+69 -b62.52 30479 +833 1.724 699,
130. 1.0236 2232.1 12.31 -73+38 =59.05 3.506 +836 1.761 6864
t32. 1.0354 2111.3 11.87 -70.04 =55.,51 3,533 «835 1.779 671.
134, 1.0u77 199840 11443 -66.62 -51.95 3.560 « 832 1.794 656
136. 1.06405 1882.8 11.00 -63.19 ~48.35 3.587 «829 1.812 642,
138, 1408739 1775.8 10.57 «59,75 ~b4,72 3.613 «825 1.827 827,
140. 1.0879 16714 10.16 =56.28 -41.05 3.640 «821 1.863 613.
142, 1.1027 1568.6 9.70 =52.78 ~37e34 3.666 «817 1.861 598,
1bb, 1.1182 146649 9.32 “49.26 =-33.60 3.692 «814 1.880 582,
1464 L1e13064 1373.3 8.94 =45.70 -29.82 3.718 «810 1.904 568.
148, 1.1517 1282.0 8456 ~42411 -25.99 3.7h4 2807 1.929 5544
150. 1.1698 1194.2 8419 ~38.49 -22.11 3.770 «805 1.956 539.
152. 1.2890 1110.7 7.81 -34.83 ~18.49 3.7396 «802 1.983 524.
154, 1.2096 1030.9 Toltty =31.12 144,19 3.822 +800 2.011 509.
156. 1.2313 95440 710 =27439 -10.15 3.849 0799 2.047 494,
158. 1.2548 880.5 6475 ~23.56 -6.00 3.875 «797 2.085 480,
160, 1.2799 811.4 6eltel ~19,64 ~1.72 3.902 «801 2130 464
165, 1.3508 65540 Se60 =9, 67 9424 3.969 «820 2,263 425,
170. 1.4369 525.9 ke85 74 20.86 4e039 «822 2.390 391,
175. 1.5421 42645 4.15 11,50 33.09 ko110 «817 2.501 361,
180. 1.6690 356e4 Je54 22.42 45479 hel81 +807 2.574 337.
185. 1.8183 313.0 3.02 33,20 58.69 he252 « 795 2579 319.
190, 1.96859 292.6 2459 43.61 7i.42 4320 «782 2.503 306.
195, 241651 289.1 2.25 53.30 83.61 4,383 «769 2.367 298,
200. 243488 297.8 1.98 62419 95.08 Gotiled «759 2.213 294.
210. 27105 331.1 1.60 77.78 115.73 4e542 o T4 1,932 293.
220. 3.0536 375.5 1434 91.15 133.90 L8627 «733 1.722 297.
230. 3.3757 42304 1.17 102.94 150424 44699 724 1.564 303.
240. 3.6800 at1.2 1.03 113.74 165.26 be763 « 715 1449 309,
2504 3.9690 51746 <929 123,73 179.29 4e821 707 1.363 3164
260. 4e2455 56261 «846 133,13 192.56 44873 +698 1.296 323,
278, 45120 605.6 779 142.07 205.23 %e921 «630 1,248 330.
280. be?7692 645.7 o724 150463 217440 ke 965 «682 1.199 337.
290. Se0211 68740 «678 158492 229421 S.006 675 1.165 344
300. 5.2674 727.3 «639 166497 240.72 5045 «670 1.137 351.
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#  THO-PHASE BOUNDARY




TEM

150,

PERATURE

K

564063
60,

62,
bue
LEN
63,
73,
72,
Tha
76.
78.
8ue.

82.
B4,
bos
88
-
92,
94,
96.
98.
100,

102,
1G4,
106,
108,
110.
112,
114,
116,
1138,
123.

122,
124,
126,
128.
130,
132,
134,
136,
138.
140,

142,
144,
146,
148,
150,
152.
154,
156,
158.
16d.

165.
1704
175,
189,
135,
198,
195.
2090,
210,
2204

2304
240,
25U,
260,
270.
280,
290
300.

THO=-PHASE BOUNDARY

B8AR ISOBAR

VOLUME

cudse

7599
o 7647
«7698

« 7748
7799
«7850
«7903
#7955
«8009
8063
«B8118
«8174
«8231

«8289
«8348
+8408
«8469
«8532
»8596
«8661
+8729
«8797
+8867

+8933
«9613
»9089
<9167
29246
+9328
«Iu13
«9499
+9589
«9681

9775

«3873

3974
1.0079
140191
1.0305
1.0423
1.0547
1.0676
1.0810

1.0952
1.1099
141256
1e1417
1.1589
1.1769
1.1961
1.2162
1.2380
1.2610

1.3251
14013
1.4923
1.6002
147259
1.9672
2.0220
241633
245097
2.8266

3.1282
3147
3.6873
309483
42000
4e0438
46798
#¢9125

TABLE VIa.

ISOTHERM
DERIVATIVE
BAR-CH3/G

9241.4
9015.5
8783.8

8553.8&
8324.8
8097.5
7871.7
76474
Tu2ue?
7203.9
698449
€767.9
6553.2

634048
6131.0
5923.8
6719.5
551843
5320.3
5125.8
4934,.7
4747.5
4564,.1

438447
4209.5
4038.5
3871.9
3709.8
355241
3398.8
3250.0
3105.5
296542

2828.8
2696.2
2566.9
2440,6
2311.3
2191.0
2078.8
1963.4
1857.5
1753.3

1651,0
1549.5
145647
136640
1278.8
1195.7
1116.2
1040.1

96549

896.4

73%.0
60645
501.0
422.6
369.0
33840
32446
324.3
36743
385.7

4304
476.6
522.0
56641
60945
651.4
690.2
730.9

ISOCHORE
OERIVATIVE
BAR/K

39,81
38.52
37.29

36413
35.03
33.99
33.00
32,04
31.13
30.25
23.60
28457
27.76

26498
26.22
2507
2474
24402
23.32
22.63
21.96
21.29
20.64

20,00
19.37
18.75
18416
17.58
16.96
16,39
15.84
15.29
14476

14425
13.76
13.28
12.83
12447
12.04
11.60
ii1.18
10.76
10434

9.9%
9453
9e14
8477
B.40
8e04
7.68
7433
7.00
6.67

5408
Sell
heb6
3.86
3433
2488
2+52
222
1.79
1.50

1.29
1ol
1.02
»931
«854
«791
o7k
697

INTERNAL
ENERGY
J/6

=192.68
=189,54
~186, 31

=183.88
-179.86
=1764.64
=173.42
-170.21
-167.01
~163.31
~160.61
=157+ 42
~154423

=151.04
-147.86
“144.68
-141450
-138,33
=135.15
-131.98
-128.81
~125.63
-122.46

~119.28
-116+10
-112.,92
~109.,73
=10€.54
-103.,33
-100,12
=964 89
-93.65
=90.40

-87.14
-83.87
-80.59
~77.32
=7he05
=70.72
-67.37
-63,99
=60.59
=57.17

-53.72
=50.26
~4be76
=43.24
=39.70
=36.42
=32e49
=-26,86
«25.15
-21.35

~11.73
=1.76

8043
18. 86
29.16
39.20
4874
57.66
73.57
87.35

99.58
110.68
120.9%
130.58
139.72
148445
156484
165.01

ENTHALPY

J/76

-181.28
~178407
“174.76

~171.46
-168.16
-164,86
-161,57
-158,28
~155.00
-151,7%
~14B.43
~145.16
-141,88

~138.61
-135,34
-132.07
~128.80
~125.53
-122.26
~118.99
=115.71
=112.b4
-109.16

-105,.87
~102.58
-99,29
-95,98
-92,67
-89.34
-86,00
=82.64
-79.27
=75.88

~72.48
=69.06
=~65.63
-62,20
=58.77
=55,26
=51.73
~48.17
~44.58
~40.96

-37.29
~33.61
~29.88
-26.12
=22.31
=18.47
=14455
-10.62

=6458

~2.43

B.15
19,26
30.86
42,85
55,05
67.21
79.07
90,61

111,21
129.75

146,50
161,90
176.25
189,80
202.72
215.11
227.04
238.70

70

THERHODYNAMIC PROPERTIES OF OXYGEN

ENTROPY

3/6-K

2.110
2.166
2.222

2.277
24329
24380
2.429
2et4780
24523
24568
24611
24654
20695

2.736
2.775
2.816
24851
24888
24924
2,959
24994
3.027
3.080

3,093
30125
34156
3.187
3.218
3,248
3.277
3,300
3,335
3.364

3.392
3,420
Jabh7
3ab74
3.501
3.527
3.554
3.580
3.607
3.633

3,659
3.684
3.710
3.736
3,761
3.787
3.812
3.838
3,863
3,830

3.955
he021
h.088
44156
ko223
4,288
40349
4,407
4.508
4o 594

4e669
4o 734
44793
e 846
44895
42940
ke 982
S.022

Cv
J76-x

«818

811
<808
+805
803
+800
«798
2797
801

«818
820
o814
«804
«792
«780
+769
+759
o745
«735

o727

«710
«702
«693
«684
«676
«669

cp
J/76-K

1,658
1.656
1,653

1.651
1.649
1.647
1.645
1.643
1.642
1.640
1.639
1.638
1.637

1.636
1.635
1.635
14634
1.635
1.635
1,636
1.637
1.638
lebbl

14643
1.647
1.651
1,655
1.661
1.667
1.674
1.681
1.689
1.6938

1.705
1.711
1e714
1.711
14745
1.763
1.776
1,793
1.806
1.821

1,837
1.854
1.872
1,894
1.917
1.941
1,964
1.992
2.024
24063

20174
2,275
24363
24426
2elele 8
24611
24323
2.206
1963
1.760

1.603
1e484
14393
1.322
1.263
1.245
1.181
1.451

VELOCITY
OF SOUND
H/S

1179.
1166,
1154,

11424
1130.
1118,
1106,
1095,
1083,
1074,
1060.
1068,
1036,

1024,
1912,
1000,
9487,
975.
962.
949.
936.
922,
909,

895,
881,
366,
852,
837,
821
806,
791,
775
760,

745,
731,
718,
708,
6944
680,
665,
651,
637,
623,

609,
594
580,
566
552,
538,
523,
509,
495,
480,

403,
410,
381,
357,
338,
323,
313,
307,
302,
304,

308,
31k,
320.
327,
333,
340,
JuZ.
355,

TImA



EZ?

160 BAR ISOBAR

TEMPERATURE VOLUNE

x ondse
564176 «7596
58 o7T6M1
60 «7691
62. 7782
64a 7792
66 o 7643
68. « 7895
70, o 7947
2. «8800
Tée «805%
76, «8108
78. «8164
88, «8220
82. «8278
LIS «8336
86, «8396
88, «Bh57
90. «8519
92. «8582
EIN 8647
96, «8713
98, «8781

108. +8850
102. «8921
104, +89946
106. «3069
108. 29165
110, 9224
112, «9304
114, .9387
116. QU7
118, «9559
120. « 9649
122. 09742
124, .9838
126, +9936
128, 1.8038
130, 1.0147
132. 1.0257
134. 1.0372
136, 1.0491
138, 1.0616
149. 1.0745
182, 1.0881
b, 1.1022
146, 101170
148, 1.1326
150, 1.1488
152, 1.1658
154, 1.1839
156. 1.2027
158, 1.2229
160. 1e2442
165. 1.3029
173. 1.3715
175. 1a4520
160. 145459
185, 1.6542
190, 1.7762
195. 1.9093
200. 20517
210, 2,3451
220, 246367
230.- 2e9184
243 3.1880
2504 3elb5h
260, 3e6924
270. 3.9304
280, 4elb11
290, 443858
300, 446059

TWO~PHASE BOUNDARY

TABLE VIa.

1SOTHERM ISOGHORE

DERIVATEIVE DERLVATIVE
BAR~CNY/6 BAR/K
9277.2 39,82
9065.2 30.61
808344 37.37
8605.0 36.21
3377.1 35.11
81507 3hke87
7925.7 33.08
7702.3 3213
7480.5 31.22
726045 30.33
70420 29.48
682643 28466
661244 27.85
6400.9 2707
619240 26431
598547 25.56
578243 24,83
5581.9 24412
538448 23.42
5191.1 22.73
5000.9 22.08
481445 21.40
4631.9 20.75
4453.3 20411
427849 19.48
4108.7 18.87
3942.9 18+26
378145 17.67
362445 17.09
34719 16.52
332367 15.97
3179.8 15,43
3040.1 14.90
29044 Lok
27724 13.90
2663.7 1343
25179 12498
2389.4 12.62
226946 12.20
2158.2 11.77
2042.8 11.35
193747 310.93
1833.7 10.53
1731.8 10.12
1630.6 9.73
15384 9.33
14482 8497
1361.5 8.61
127849 B8425
1199.5 7.90
1124.2 7456
1049.3 7.23
9794 690
821.2 6,13
685.9 Se.41
57545 4e75
490.4 4,15
42846 3.62
388.5 3.16
36642 2.77
357.8 2446
369.1 1.98
40046 1.66
440.0 1e43
485446 1.26
52845 1.12
572.0 1.02
615.0 «932
65648 « 860
69840 +800
738.1 o749

INTERNAL
ENERGY
76

~192.63
=189.68
=1864 45

-183,23
-180.01
~176.80
~173.59
-170.39
~167.19
~164.00
~160+81
=157.62
~15he bl

=-151.,26
=148,09
-144,92
-141.75
=138.,59
=135.43
~132.27
=129.11
-125.,95
=122.739

=119.62
~116.46
-113.29
~110.12
=106.94
~103.76
-100.586
=97.35
=94 14
=-908,91

~87.67
=8h4e42
=-81.17
=77.93
=74.70
=71.40
-68409
64,75
=61439
=58.02

“Shab1
~51.20
47,77
=h4e 30
~40.83
-37.32
=33.77
=30.22
=26460
=22.90

«13.58
-3.97
5.85
15.77
25067
35.37
44a71
53.56
69.61
83.71

96427
107.68
118.21
128497
137440
146,31
154485
163.09

ENTHALPY
J/6

=180.47
177445
“17kells

«170.8%
=167+54
=16ke25

-141.29

-138.02
=134.75
=131.49
-128.22
-124.96
=121.70
~118.43
-115.17
-111.90
~108.63

~105.35
=102.,07
~98.78
=95.49
-92.18
-88487
~85.54
~82.20
-78,84
~75.47

-72.08
~68.68
-65.28
~61.87
=58.47
=54,99
=51.49
~47.96
=4l .40
-40.82

-37.20
-33.57
-29.89
-26.18
~22445
=18467
=14.83
-10.96

~7.04

=-2.99

7e27
17.97
29.09
h0451
52413
63.79
7527
86438
107.14
125.89

142.96
158,69
173433
187.14
200.29
212.88
225402
236479

n

THERMODYNANIC PROPERTIES OF OXKYGEN

ENTROPY

J/G-K

2e111
24164
24220

24274
20326
24377
20426
2ahTh

34359

3.387
3oklS
3.b42
3.469
3.495
3.522
3.548
34574
3.600
3.626

3,652
3.677

Cy
J/76=K

Cp
J/6=K

1.658
1.655
1653

1.650
1,648
1.6%6
160446
1,642
1.640
1.639
1.637
1.636
1.635

1634
1.633
1.632
1.632
1.632
1.632
1.632
1.633
1.634
1.636

1.639
1.642
1. 645
1.650
1.655
1.661
1.667
1.674
1.682
1.689

1.696
1.701
1.703
1.698
1.730
L1748
1.760
1.775
1.787
1,800

1.815
1.834
1,843
1.863
1.883
1.904
1.926
1,945
1.973
2.006

2102
2.1806
24257
24310
24335
24320
24260
2.178
1.975
1.789

1.635
1,515
Let2t
1,346
1.285
1.234
1.190
1,153

VELOCITY
OF SOUND
H/S

1180,
1169,
1156,

1144,
1133,
1121,
1109,
1098,
1086,
1075.
1063,
1051.
1039,

1028,
1016.
1003.
991,
979.
966,
953,
940,
927,
913,

900.
486,
871,
857.
842,
827.
812,
797
782,
767.

753,
739.
726,
715.
702,
688
6744
660,
647,
633.

619,
605.
591,
577
564
550,
537,
523,
510.
495,

459,
h28.
430,
376.
356.
3u0.
328.
320.
313,
312.

3ltee
319.
325,
331.
337.
343,
350,
357,



TEMPERATURE

170+ BAR ISDBAR

100.

102.
104,
106
1086,
110.
112.
114,
116,
118,
120.

122
1264
126«
128.
130
132,
134,
136,
138.
140,

142,
164,
166,
148,
150.
152,
154,
156,
158,
168,

165,
1704
175.
180,
185,
190.
195.
200,
240,
224,

230,
240,
250,
260,
278,
280.
290.
300.

THO~PHASE BOUNDARY

VOLUME
cuds6

<7592
7322

«7635
«T684

« 7734
«7785
7835
« 7887
#7939
«7992
28045
«8099
8154
«8219

«8267
8325
3388

T YNNN

«8506
« 85869
8633
«8698
«8765
«8834

« 83904
«8975
29049
29124
+9201
«9281
+9362
LT
+9531
«9619

«9710
«9603
«9900
+9999
140108
1.0212
1.0323
1.0439
1.0559
1.0684

1.0815
1.0950
t.1092
1e1240
11394
1.1556
Le1727
101904
142094
12292

1.2835
143468
1ek3183
1.5016
1.5966
1.7033
18204
196457
242895
240772

247397
2.9932
3.2361
34695
3.6955
309144
4e1276
he3365

TABLE Via.
ISCTHERM ISOCHORE
DERIVATIVE DERIVATIVE
BAR-CH3/6 BAR/K
9312,9 39.82
9114,7 38.69
888448 37.45
8656.3 36429
8429.2 35.20
8203.6 36416
7979.5 33.16
7756.9 32.21
753640 31.30
7316.8 30.42
7099.6 29.57
6884.4 28.74
667144 27494
6460.7 27.16
625246 26440
5047,2 25,65
5844.6 24.93
564541 26421
5448.8 23.52
5255.9 22.83
506646 22416
486049 21.50
4699.2 20485
4521.k 20.22
436747 19.59
4178,3 18.98
401342 18.38
3852.4 17.79
369641 17.22
356442 16465
3396.6 16410
3253.3 15,56
3114.2 15.04
2979.0 14,54
2847.5 14,05
2719.4 13,58
259442 13.12
246645 12.76
23471 12,35
2236.5 11,93
2121.0 11,51
201646 11,10
1912.8 10,70
1811.2 10,30
1710.2 9.92
1618.7 9.53
1528.8 9,16
1442.6 8,80
1360.3 8.45
1281.0 8.11
120643 7.78
1130.8 7,45
10604 7.13
901k 637
76401 5.66
64946 S.01
55848 8ets2
490.4 3.89
44246 342
412.4 3.02
39644 2.69
335.9 2.18
419, 4 1.82
45446 1.56
495,3 1.37
537.4 1.22
579.8 1e12
62242 1.01
663.7 »932
7047 .366
Thbe? «809

INTERNAL
ENERGY
J76

-192.57
-189.81
-186459

~183.37
=180.16
~176.95
-173.75
=~170456
=-167.,37
-i64,18
~161,00
~157.82
~154.65

~151.48
~148,.32
145,16
=~142.00
=-138,85
=135.70
~-132,55
=129.40
«126,25
-123.11

-119.96
~116,81
-113,66
=110,50
~107,3%
-104.17
-100.99

-97.,481

=94.61

=91,40

-88.19
=84,96
=81.74
«78452
«75.33
=72, 06
-68,78
-65.48
-62.16
~58.83

*55447
-52.11
~48.72
=454 31
~41.89
~38.45
=34,97
=31.49
=27.95
26,34

=15.26
=5.95
356
13.09
22.62
32.901
41413
49.86
65,94
80.2%

93.07
106.76
115,53
125460
135.12
14b,19
152,88
161.25

ENTHALPY

J/6

~179.67
«176.83
~173,53

~170.22
~156.93
~163.63
-160.35
=157.086
=153.78
-150.50
-147.23
-143,96
-140.69

=137.43
-134.17
-130.91
-127.65
-124,39
-121.13
~117.87
-114.61
»111,35
-108.,09

-104.82
=104.55
-98.27
~94,99
-91.70
~88439
-85.08
«81.75
~78.41
~75,05

~71.68
-68.30
-64,91
=61452
-58.15
~54.70
=-51.23
~47.73
~h4he28
-40.66

~37.08
~33.49
~-29.86
=26+20
-22452
-18.80
=-15.03
-11.25
=739
=3 bl

6456
16.93
27465
38.62
49,77
60.97
72.08
82.9%

103.50
122.35

139,65
155,64
170.56
184.58
197.95
210.73
223.05
234497

72

THERHODYNANIC PROPERTIES OF OXYGEN

ENTROPY

J76~K

»903

+881

»875

«872
«866
+ 855
« 837
« 860
«839
+836
+833
«829
«825

2821
«817
«813
«810
+807
800
«802
«799
« 797
+ 801

«817
+814
«810
-800
789
778
+ 768
»759
2 Tlb
«738

« 731
o724
« 716
<708
+699
«6310
«684
672

cp
1/5-K

1.657
1.655
1.652

1650
l.647
14645
1.643
1.6061
1.639
1.637
1.636
1.634
1.633

14631
1.630
1.630
1.629
1.629
1.629
1.629
1,630
1,631
1,632

1.€34
1.637
1,640
1.644
1.649
14655
1.661
1.667
1,674
1.681

1.687
1.692
1.692
1.687
1,716
1.733
1,745
1.759
1.779
1.781

L.79%
1.810

VELOCITY
OF SOUND
M/8



TEMPERATURE

188, 8AR 1S48AR

K

564399
60,

62e
B4e
66
68.
T0e
72,
The
76e
78,
80.

82.
84
86.
88,
90.
92
4.
96.
98.
100,

102.
104.
106
108.
110,
112,
116,
116,
118.
120.

122,
124,
1264
128,
139
132.
134,
136.
138,
144,

142,
144.
146,
148.
150.
152,
154,
156,
158,
160,

165,
170,
175,
180,
185,
190,
195,
260,
218,
220,

230,
240,
250,
2604
273.
2680,
290,
300.

THO-PHASE BOUNDARY

VOLUNE
cuds6

«9679
9770
«9864
23961
1.0064
1.0168
1.0277
1.0389
1.0505
1.0626

1.0752
1.0882
1.1018
1.,1160
1.1307
1.1461
1.1624
1.1792
1.1970
1.2156

1.2662
1.3238
1.3896
1.5645
1.5492
1.6437
17475
1.8589
240968
243624

2.5866
248247
3.0540
3.2751
34897
3.6976
349004
440990

TABLE vIa.

ISOTHERM ISOCHORE
DERIVATIVE OERIVATIVE
BAR-CHS/6 BAR/K
9348.6 33.83
916441 38.77
8935.0 37.54
8707.3 36.37
8481.1 35.28
825643 Jhe24
8033.1 33.25
7812.3 32.30
759142 31.38
7372.9 30.50
7156.5 29465
6942+1 28.83
6729.9 28403
652041 27425
6312.8 2649
6108.2 2574
5906.5 25.62
5707.8 24431
551244 23.61
5320.3 22,93
5131.7 22.26
494609 21.60
4765.8 20.96
4588.8 20.33
4415.9 19.7%
hau7.2 19.10
4082.8 18.50
3922.7 17.91
376740 17.34
3615.7 16.78
346847 1623
332640 15.69
31874 15.18
3052.7 14467
2921.8 14419
279%4.1 13.72
2669.% 13.27
254246 12.96
242346 12.50
2313.8 12,09
219841 11.67
2094.3 11.26
1990.6 10.87
1889%.4 10.47
178346 16,10
1697.5 9.72
160840 9.34
152242 8,99
144042 8.65
1360.9 8,31
128647 7.98
1210.6 7465
1139.8 Ta3b
980.2 6.60
B4lal 5490
72342 5.25
62746 be67
553.6 4olk
499.2 3.67
461.9 3.26
439.14 291
L2741 2437
442.3 1.98
L71.7 1.70
508.7 1.49
54845 1.33
5689.6 1.20
63141 1,09
672.1 1.01
712.8 «932
752.4 «869

INTERNAL
ENERGY
J7G

~192,52
=189494
~186473

=183.51
=180.31
-177.11
=173.91
~170.73
=167.54
=164.36
~161.19
-158,02
«154,86

-151.790
“148.55
=145.39
-142.25
-139.12
-135.96
-132.83
=129.69
~126456
~123.42

-120.29
-117.15
~114.02
~110.87
-107.73
=1044.58
=101.42

=98.25

-95.07

=91.88

~88.69
~85.49
=82429
-79.39
-75.93
~72.70
=63, 45
-66.18
-62+90
=59.60

~56428
~52.97
=494 62
~46.27
~42+90
=39.51
~36.09
=32.67
=29.21
=25467

-16.81
=77l
1446
10.71
19.94
29405
37.94
46453
62454
76.96

90.01
101.92
112.91
123.18
132.88
142,11
15094
159,43

ENTHALPY
/6

-178.8%
=176+21
-172.91

=169.61
=166031
~163.02
~159,73
=156445
=153.17
-149.90
~146463
~143.36
-140.10

~136.80
=133.58
~130.32
=-127.07
~123.82
=120.,57
-117.31
-114.06
=110.81
=107.55

=104+29
-101.03
~97.7¢
-9het9
=91.,20
-87.91
~BLeB1
-81.29
=77.96
=The62

=71.27
~67.90
=BL.53
-Bbl.lt
~57.82
~5letl
~50,95
~47.48
-43.99
=40e48

=36.92
-33.38
=29.79
~26418
~22.55
~18.88
=15.17
=11.45

=705

-3.79

5.98
16409
26,47
37.07
47.82
58463
69440
79.99

100.28
119,13

136.57
152.76
167.88
182,14
195,70
208466
221.14
233.21

73

THERMODYNAHIC PROPERYIES OF OXYGEN

ENTROPY

J76=K

2+112
24159
24245

2269
20321
2,372
26421
24469
24515
24560
2,603
24646
24687

2.727
24766
2.805
2.842
2.879
24948
2.949
24984
3.017
3050

3.082
3,114
Je145
3.176
3.2086
3.2386
34265
3.294
3.322
34350

3.378
3.605
3et32
3.u59
3485
3.511
3.537
3.562
3.588
3.613

3.638
3.663
3.688
3.712
3.737
3e761
3.785
3.809
3.833
3858

3.918
3.978
4.039
44098
4,157
44215
44271
o320
Geh23
44511

4e5ET
L4658
4.719
4e775
4e 827
4,874
42513
4e958

Cv
J7G=K

14106
1.101
1,094

1.087
1.079
1073
1.061
1e052
14642
1.033
1.023
1.013
1.003

«993
«983
973
2963
+»954
oGy
« 936
«927
+ 919
«312

*«305
«8913
« 834
+889
v 586
«883
«B3Y
« 880
«873
+876

« 677
« 868
«857
« 833
s 841
w840
2838
+ 335
» 831
«827

«B22
818
«815
2811
808
»806
«803
«800
«797
2801

«818
« 817
«810
+«7993
»788
« 777
« 767
2759
2707
«739

«733
2726
«713
o771
«702
+693
o84
«675

cp
J/76=K

1+657
1.655
1.652

1.649
1,647
Lo 604
1.642
1.660
1.638
1.636
1. 634
1,632
1,631

1.629
1.628
1.627
1.626
1.626
1.6286
1.626
1.626
1.627
1.62%

1.630
1.633
1.636
1.5639
1.644
1.649
1.655
1.661
1.668
1e674

1.679
1.683
1.683
1.676
1.703
1.719
1.731
Le7ht
1.753
1.764

1.775
1.790
1.800
1.811
1.827
1.842
1.858
1.873
1.893
1.919

1.992
24050
24099
24133
2. 160
241610
24138
24094
1,959
1.812

1.678
1.563
1.4068
1.389
14324
1.269
1,222
1.181

VELOCITY
OF SOUND
M/S

1184,
1174,
1161.

1150,
1138,
1126,



TEM

-

190,

PERATURE

K

564511
60,

62,
64,
6be
68,4
70,
72,
T4,
76,
79
80

82.

185,
19Q.

200,
210.
220,

230,
240,
250,
260,
270,
280,
29Q.
300.

TWO-PHASE BOUNDARY

BAR 1SOBAR

VOLUME

cndse

«7585
«7622
7671

7720
#7770
.7821
2871
7923
« 7975
«8027
«3081
«8135
«8190

8246
«6303
«8361
8420
« 8481
08542
8605
8669
v8734
<3801

+8869
+8939
+9010
9084
9158
9235
«931k
29396
3677
9562

» 9649
«9738
«»9830
«3925
1.3025
1.0126
1.,0232
140341
10454
1.857¢

1.0692
1.0817
1.0949
1.1085
11226
1.1373
1.1528
1.16388
1.1856
1.2032

12507
1.3041
1.3646
1.4328
1.5002
15941
146871
1.7870
2.0022
242278

244547
2.6782
248947
Jelled
3.3082
3.5061
3+6993
388284

TABLE VI8« THERMODYNAMIC PROPERTIES OF OXYGEN

ISOTHERH ISOCHORE
DERIVATIVE DERIVATIVE
BAR=CH3/6 BAR/K
9384.2 39,84
9213.2 38.86
898540 37.62
875841 36.46
8532.8 35,36
830844 34,32
£086.4 33,33
786545 32.38
764642 3147
742847 30.59
7213.1 29.74
6999.6 28491
6788.2 28411
657942 27433
63727 26.57
616849 25483
596840 25414
57701 24,40
557545 23,71
538641 23.03
519644 22436
5012.3 21471
4832.0 21406
4655.7 20.43
4483.5 19.81
4315.5 19,21
415147 18,61
3992.3 10.03
3837.2 17446
368644 16490
3540.0 16035
3397.8 15.82
3259.8 15,31
3125.6 14081
2995.1 14632
266840 13.85
276348 13461
2617.8 13.04
2499.1 12.63
2389.9 12424
2274.2 11.83
2171.9 11.42
2067.3 11,03
1966.4 10,64
1865.8 10426
177541 9.90
1685,9 3.52
1600.4 9,17
151846 8.83
143944 8.50
136546 8.17
1289.0 7.35
1217.6 7454
1057.6 6481
917.0 6412
79641 Sek8
69644 4. 90
6175 437
557e4 3.90
5161 3.49
48541 3.13
461.9 2.56
468.8 2414
491.9 1.8%
52446 1.61
56168 1,43
601e4 1.29
6417 1,18
68240 1,08
7222 1.000
76143 «931

INTERNAL
ENERGY
376

~192.47
=190, 07
=186.86

~183.66
=180.46
-177.26
-174,07
-170.89
=167.72
=164454
-161.38
«158422
=155,06

-151.91
~148.77
~145.63
=142+49
=139.36
-136.23
~133.10
-129.98
-126.85
=123.73

-120.61
=147+49
=114,37
=111.24
=103.11
=104.97
~101.83

~98.68

=95.52

=92+35

“89.17
~86.00
~82.82
=79.65
“76452
~73.32
=70.09
~56486
=63.61
=68435

=57.07
-53.79
~50.49
47,17
~43,86
~40452
~37.15
~33.79
~30.39
~26.,92

-18.24

149402
157.63

ENTHALPY

Frac

-178.,06
=175.59
-172.29

-168499
~165469
162440
159012
=155,84
152456
-149.29
-146.023
~142.76
=~139.50

~136425
~132.99%
~129.74
~1264G9
~123.2%
~120.00
~116.75
~113.51
-110426
=107.01

-103.76
=100.51
=97.25
-33.98
90471
-87+43
~84013
=B.83
-77.51
~74418

=70.84
~67+45
-64elle
-60.79
“574647
“54408
-50.65
67,21
43476
~40+26

~36.75
=33.24
~29.69
=26s11
=22453
~18.91
=15+25
=11.59

=786

-ke0B

Se52
15039
25450
35.79
46420
56468
67elk
7707
9744

116421

133,72
150.07
165.37
179.80
193.55
206,68
219.31
231,51

74

ENTROPY

J/76=K

2.113
24156
2.212

2.267
2.319
24369
2,418
24466
2.512
24557
24600
24643
2.684

24724
24764
2.802
2.839
24876
2.911
2946
2.980
3.014
3.047

34079
34110
Jelkl
3.172
3.202
3.232
3.261
3.299
3+318
30346

3.373
34401
Jok2?
JelsSh
3.480
3.505

Cy
J/6=K

1.107
1.102
1.895

1.088
1.083
1.071
1.062
1.053
1.044
1.034
1.024
1e014
1.004¢

« 994
984
«976
+965
955
+ 946
937
» 929
«921
«913

«907
«901
« 895
«891
2388
« 835
«883
+ 881
830
«878

«875
+869
+859
o843
0843
0842
+839
=836
+832
828

«824
«820
«81€
0812
802
«807
e 804
« 801
«798
801

818
«818
«809
«798
o787
o776
e 767
2759
o Th?
o740

o734
«728
o721
o713
+ 705
+696
« 687
+678

Cp
J/76=K

1.657
1.654
1.651

1.649
14646
14643
1,641
1.639
1,636
1634
1.632
1.631
1.629

1.627
1.626
1.625
1.624
1.623
1.623
1.623
1.623
1.523
1.625

1.626
1.628
1.631
1.635
1.639
14644
12649
1.655
1.661
1.667

1.672
1.675
14674
1+666
1.692
t.706
1.748
1.738
1.738
14748

1.758
1.771
1.781
1.791
1.803
1.816
1.839
1,843
1.860
1.883

14949
1.999
24040
2,073
2.092
24095
2. 080
2,047
1,939
1.811

1.690
1.581

YELQCITY
QF SQUND
/S

1062,
990.
978,
966
953,
940,
927,

I1he
900.
887,
873,
859,
844
430.
815,
801,
787,

773,
760.
T8
738,
725
712.
699.
686,
673,
661,

648,
635,
623.
610,
597.
585,
572,
561.
548,
535.

502.
473,
448,
425,
485
384,
373,
362.
346,
339.

337,
337.
340
345,
349
355.
361,
366,



TEMPERATURE

TASLE VIa. THERMOOYNAMIC PROPERTIES OF OXYGEM

208+ BAR ISOGBAR

10G.

102,
104.
106
108,
110.
112,
114,
116,
118.
120,

122.
1244
126
128.
130.
132.
134,
136,
138.
1404

142,
Lk,
146,
148.
150,
152,
154,
156
158,
160.

165,
173,
175,
180.
185,
193,
195,
200,
210,
220.

230,
240,
250,
263,
27Q.
260.
230,
300,

THO~PHASE BOUNDARY

voLUKE

cndve

7582
«7616

o TE64 ¢

1.1751
1.1918

1.2366
1.2866
1.3426
1.4052
1e4749
1.5519
1.6360
1.7263
1.9221
2412986

243405
245502
2.7546
2.9535
3e1475
343360
3.5203
3.7006

. ISOTHERM
DERIVATIVE
BAR-CM3/6

9419.8
9262,
9034.8

8808.8
858442

129441

1133.6
991.6
86843
76540
682.0
616.8
568,1
533.6
499.9
4984

515.0
S43.4
577.3
615.0
65440
6936
732.8
7714

ISOCHORE
DERIVATIVE
BAR/K

39.85
I

37.78

36.54
35ekk
3h.40
3304l
32.86
31.55
30.67
29.82
29.00
28420

2742
26.66
25.92
25.20
2he49
23.80
23.12
22.46
21.81
21.17

20,54
19.92
19.32
18.72
18.1%
17.57
17.02
16448
15.95
15443

14.9%
1445
13.99
13,54
13.18
12477
12.38
11.98
11.57
11.18

10.80
10.43
10.06
9.70
9434
9.01
8.68
8.36
804
TolTh

7.01
6433
5.70
5.12
4460
4443
3.71
3e34
27k
2431

1.98
173
1.54%
1.39
1.26
1416
1.07
« 996

INTERNAL
ENERGY
J/6

=192. 42
=190.20
~187.40

~183.80
«180.68

=152.12
-148.99
~145.86
~142.73
~139.60
=136449
=133.37
-130.26
-127.15
~12404

=120.93
-117.82
=114.71
-111.690
~108.48
~105.36
~102.23
=99, 40
=95,96
~92,81

=89+65
=86449
-83,33
-80.19
-77.09
=73.92
~70.72
=67.52
-64429
=61,07

=57.82
-54.58
=51.32
“48.04
“ht4,77
“41448
-38416
“34485
=31.50
~28.09

=19,57
=-10.90
=2415
6,62
15,35
24000
32450
40.78
56451
7099

84,29

96454
107.90
118.52
128454
138,06
147415
155,87

ENTHALPY
J/6

=177.25
=174.97
=173.67

=-168.37
=165.08
=161.79
=158.51
=155.23
=152.95
~158.69
«145442
~142416
-138.90

~106e47

-103.,22
~99.98
-96.73
=93e47
=90.21
~86493
=83.65
~80.35
~77.05
=73.74

~70e61
~67.08
“63e7h
=60e41
-57.12
~53.74
~50.34
~46.93
~43e48
-40.03

=36455
-33.07
~29.55
~26.02
=22 47
=-18.90
-15.28
=11.66
-8.00
=4e26

5416
14,83
24.70
34.72
bhe85
55.04
65+22
75.30
94,95

113.59

131.10
147,54
162.99
177.59
191.49
204478
217.55
229.88

75

ENTROPY

JIG=K

2114
24154
2.210

2.264
24316
20367
2.416
2463
2.509
24554
24598
24660
2.681

2s722
24761
2.799
24836
2.873
2.908
24943
2.977
3.011
3.043

3,075
34107
3,138
3,168
3.198
3.228
3.257
3.285
3.314
3,342

3.369
3.396
3,423
3e449
3.475
3.500

Cy
J76=K

1.108
1.103
1.096

1.089
1.084
1.072
1.063
1.05%
14045
1.035%
1.025
1.015
1.005

+995

cp
J/6=K

1656
1656
1.651

1.648
1. 645
1.643
1.640
1.638
1.635
1.633
1.631
1.629
1.627

1.625

1.634

1.6k

1.660

1.665
1.667
1.665
1,657
1.681
1.694
1.705
1.718
1.724
1.734

La742
1.754
14763
1.773
1.781%
1.793
1.805
1.816
1.832
1,853

1.912
14955
1,999
2.018
24034
24038
2.028
2,004
1.916
1. 805

1.696
1.59%
1.503
Leb24
1.357
1.299
1,250
1.207

VELOCITY
OF SOuUND
H/S

1187,
1178,
1166

1155,
1143,
1132,
1120,
1109.
1098,
1087,
107S.
1064,
1053.

1041,
1030.
1018,
1006,
99%.
962,
970,
957,
9hle
931,

918,
905.
891,
878,
8644
850,
835,
821,
807,
793,

779,
766,
754,
745,
732,
719,
707.
694,
682,
669,

657,
6i4h,
632,
620,
607,
595,
583,
572,
5604
547,

515.
487,
462
440,
420,
403,
388,
375.
358,
349,

345,
Ik,
346,
350,
354,
359,
3644
379.



TEMPERATURE

»

210« BAR ISOBAR

14

564734
58,
60,

62
6ho
66,
68.
70,
72,
The
76e
78.
80,

82.
84
86
88,
90.
92,
4.
96,
984
100.

182.
104.
106,
108.
110.
112,
114.
116,
118.
120.

122,
124
126.
128,
130,
132,
134,
136
138,
140

142
14k
1646,
163,
150.
152,
154
156
158,
160,

165.
170,
175.
180,
185,
190.
195,
200.
210.
220.

230,

280.
290.
300.

*  THO-PHASE BOUNDARY

VOLUNE
cudse

#7579
<7609
+7658

«7707
«7756
«7806
«7856
« 7907
+7958
8010
«8063
«8116
8171

8226
<8282
«8333
«8397
« 8456
«8516
«8578
83640
+8704
+8769

«8836
«8904
«8974
9045
«9117
«9192
« 3268
+9346
« 9425
9507

»9591
93677
«9765
+ 3855
«9951
1.0047
10148
1.0250
1.0357
1.0467

1.0581
1.0698
1.0821
1.0947
1.1078
1.1213
1.1355
1.1501
1.1656
1.1812

1.2236
1.2707
1.3229
1.3849
1e4050
1.5155
1.5922
146745
1.8536
2e0h4S

224118
244378
246310
2.8198
3o 0044
341842
33608
3.5323

TABLE Via,
ISOTHERH ISOCHORE
DERIVATIVE DERIVATIVE
BAR-CH3/6 BAR/K
9455.3 39.85
9311.0 39.02
908444 37.78
86859.2 36462
8635,5 35.52
841342 3468
8192.3 33449
7973.0 32454
7755.4 31.63
7539.5 30.75
7325.5 29490
7113.6 29.08
690348 28.28
6696.4 27.51
6491.5 26475
6289.3 26401
6089.9 25.29
5893.6 2458
570044 23.89
5510.6 23.22
5324.3 22.55
51616 21.90
4962.8 21.27
4787.9 20464
461740 20,03
“450.2 19442
4287.7 18483
412945 18.26
3975.5 17.69
3825.9 17.14
3680.5 16.60
3539.3 16407
3402.2 15456
326849 15.96
3139.3 14,58
301341 14412
286949 13.67
276546 13.32
264745 12.91
253943 12.51
242346 12412
2321.1 11.72
2217.6 11.33
211742 10495
2017.0 10.59
192740 10.22
1836.2 9.87
1753.2 9.52
16717 9,18
1592.3 8.85
1518.8 8.54
1664146 8.22
1369.3 7.92
120843 7.20
106542 6453
9397 5.91
833.2 5433
T46.6 4e81
67740 he30
623.4 3.91
58440 3,54
54046 2.93
530.7 2447
540.8 2412
56%.0 1.86
595.0 1.65
63045 148
667.8 1.35
706.2 1.23
Thhe8 1elk
782.7 1.06

INTERNAL
ENERGY
rid

<1924 36
=190.33
=187.13

-183.93
=-180.75
=177456
=174439
-171.22
-168.06
-164.90
=161e75
=1584+60
«155.47

~152+33
=149, 20
=146.908
~142496
-139.85
=136+ 74
~133.64
=130.53
=127443
“3124e¢34

=121.24
-118.16
=115.05
-111.95
=103.85
=105.74
=102.63

~99.51

=96.38

=93.25

=90.11
«86.97
=83+ 84
-80.72
=77.64%
“74e49
-71.32
-68.15
~644+95
=61.76

=58¢54%
=55. 34
-52.11
~4B8.88
“45+64
=42433
=39.11
«35.85
=32456
-29.20

-20.83
-12.31
=3.74
4e83
13.37
21.83
30415
38.28
53484
68.29

81.64
9 BE
105.58
116.28
12645
136.10
145431
15441k

ENTHALPY

J76

~176,445
~174,35
~174.05

«167.75
~164,46
~161.17
~157.89
~154,62
~151.346
~148.08
~144,82
~144.56
~138.31

~135.06
~131.81
~128.57
~125433
~122.09
~118.886
~115.62
~112.38
~109,16
~105.92

~102.68
~39.45
=-96.20
~92.96
-89.70
~86.hh
=83.17
-79.88
=76.59
=73.29

-69.97
~66.65
-63.33
-60.82
~56.75
~53.39

128,70
145.20
160.76
175,49
189454
202496
215487
228.32
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ENTROPY

J/6=K

2,115
24151
2.208

2.262
2.314
24300
24413
2,461
24507
2.552
24595
24637
2.679

24718
2758
24796

124833

2.870
24905
24940
24974
3.037
3.040

3.072
3.103
34134
3,165
3.196
3.224
3.253
3,281
3.310
3.337

3.365
34392
Jels18
Jelelrle
3.470
3495
3.521
34546
3.571
3.595

3.620
34664
3,668
3.692
3.716
3.739
3,762
3.785
3.808
3.832

3,889
3,945
4e001
44057
helll
4e164
4215
44265
44360
4o kls6

4,523
44593
44657
4.715
4.763
4.817
4862
o904

Cy
J/G=K

1.108
1.104
1.098

1.090
1.082
1,073
1.064
1.055
1,006
1.036
1,026
1.016
1.007

997
987
2977
«967
«958
+9u9
<940
«932
0924
917

«910
« 904
+899
+ 895
« 891
+889
867
«885
«884
+882

«879
0873
«862
«843
v 845
120
842
«839
835
+83L

«827
«823
«819
«815
811
«809
+806
«803
«800
803

«819
«818
+810
o798
« 786
o776
«766
» 759
« 747
o Tkl

« 736
o734
«726
2718
710
«702
«692
«683

cp
J76-K

1.656
1. 654
1.5650

1.647
1. 644
1642
1.639
1.636
1., 636
1.632
1.629
1.8627
1,625

1.623
1,622
1.620
1.619
1.618
1.617
1.617
1.616
1.617
1.617

1.619
1.628
1.623
1.626
1.629
1.633
1.638
L.644
1.649
1.654

1.6583
1.660
1.657
1.648
1.671
1.683
1.693
1.706
1.712
1.720

1,728
1.738
1.746
1.755
1.763
1.772
1.783
1.793
1.806
1.825

1.880
1.917
1,946
1,970
1,983
1.988
1.981
1.962
1.891
1.795

1.697
1.603
1.516
1.438
1.37%
1.313
1.262
1.219

VELOCITY
Of SOUND
M/S

1188,
1181,
1169,

1157,
1146,
1134,
1123,
1112,
1104,
1090.
1078,
1067,
1056,

1044,
1033.
1021,
1010,
998,
986,
973.
961
J49,
936,

923,
910,
896,
883,
869,
855,
841,
827
813,
799,

785.
772,
761,
751,
739,
726.
714
702,
6590,
677,

665
653,
661,
629.
617,
605,
594
582,
5714
5584

527
500.
475,
453,
4344
417,
4014
383,
370.
353,

353,
352,
353,
355,
359,
364,
369,
374,



220.

TEMPERATURE

=

a2

100,

102,
104,
106.
108.
113
112.
114,
116.
118.
129,

122,
124,
126,
128.
130.
1324
134,
136.
138,
Lu4d.

142,
144,
146,
148,
150.
152,
154,
156.
153,
160.

165,
173,
175,
180
185,
194,
193,
200,
210,
2204

230.
240,
250,
260,
270.
280,
290,
300.

BAR ISOB8AR

VOLUNE
cH3s6

« 7575
7603

o 7652

«7700
o 7749
« 7799
7849
«7899
«7950
+8002
8054
8107
«8161

8216
«8271
«8328
<8385
o Bhlels
«8504
«3564
«8626
«8690
«8754

«8820
<8887
+8956
+9026
«9097
*$a71
«9246
«9322
«9400
«9481

«9563
9647
9734
+9822
+9915
1.0010
1.0108
1.0208
1.0312
1.0419

1.0530
1.0643
1.076¢
1.0884
1.1010
1.1140
1.1277
1edlb17
141563
1174k

1.2117
1.2562
13052
1,3593
1.4187
1.,4837
15542
1.6298
147943
1.9743

241541
2.3387
245213
247006
28764
Je0481
3.2163
3.3809

THO=PHASE BOUNDARY

TABLE VIa.

ISOTHERMK ISOCHORE

DERIVATIVE DERIVATIVE
8AR=CH>/6 BAR/K
9490.8 39.86
9359.7 39.10
9133.8 37.86
8909.5 36.70
863645 35.60
846540 34456
8245.0 33.57
8026.5 32.62
7809.6 31.7%
7594 S 30.83
7381.3 29.99
717041 29416
696141 28.37
675445 27.59
655044 26484
634849 264110
6150.3 25.38
595447 24.67
5762.3 23.99
5573.2 23.31
538746 22.65
520546 22.00
50274 21.36
485342 20.76
4682.9 20.13
451648 19.53
435449 18.9%4
4197.2 18.37
4043.8 17.80
389446 17.25
374947 1671
3609.0 16419
3472.3 15.68
3339.5 15.19
3210.3 1471
30844 14425
2961.6 13.60
2838.3 13.45
2720.4 13.04
2612.7 12.65
2497.0 12.26
2394.8 11.87
2291.3 11.48
2191.1 1t.10
2091.3 10.74
2001.4 10.38
1912.7 10.03
182840 9.69
174646 9.35
1667.1 9.82
1593.5 871
151641 B8e40
14434 8410
1281.9 7.39
1137.7 6.72
10104 6410
901.1 5.53
811.2 Se01
737.7 454
679.8 bell
635.8 3.73
583.4 3.10
565.4 2.62
563t 2.26
587.1 1.98
6i4.8 1.76
647.9 1.58
683.3 163
7205 1.31
75841 1.21
795.1 1.12

INTERNAL
ENERGY
J76

-192.31

~187.26

=184.07
=1803.89
=177.71
=174e54
“171.38
=168+23
~165.08
-161.93
=158.79
-155,66

=152+5%
~149.42
=146.30
=143.19
=140.09
-136.99
-133.90
-130.81
=127.72
=124,63

~121.55
~118.46
=115.38
~112.29
~109.21
~106411
-103.02

=99.91

=96,80

-33,69

=9C.57
~87¢44
“84433
=81.23
~78+18
=75.05
-71.91
-68476
-65.59
62443

~59,24
=56.08
~-52.688
=49.67
~46e47
=43.26
~40,03
=-36.80
=33.56
~30.25

=-22.00
=13.64
~5.22
3.18
11,54
19.83
27,99
35,99
5136
65,75

79412

91.586
103.20
114410
124,42
134,18
143.50
152444

ENTHALPY

J/6

~175.64
-173.73
-170.43

=167.13

=137.71

-134a46
-131.22
~127.98
=124,75
=121.51
-118.28
=115.05
-111.83
~108.60
~105.37

=102.14
-98.,31
=95.68
~92.4b
-89.19
-85.,94
-82.68
=79.40
~76+12
«72.83

~69¢53
-66.22
-62.91
-59.62
=56436
=53.03
“49.67
~46431
~42.91
=39.51

-36.08
=32.66
=29.20
-25.73
-22425
=18.75
-15.22
~11.69

-8+12

“Lol8

4,65
14.00
23,49
33.08
42476
52,47
62419
71.84%
90.83

109.12

126451
143.03
158467
173.52
187.68
201.23
214426
226.82
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ENTROPY
J/6=K

3440
3,465
3.490
3.516
REE-T'3Y
3,566
3.590

3.b14
3.638
34662
3.686
3,709
3.732
3.755
3.778
3.801
3.824

3.880
3.936
3.991
44045
44098
44150
44200
“e209
4e 302
4,627

4e504
44574
44633
4.697
o750
44799
4o B45
4.888

«8383

887
+ 886
« 885

«881
«872
« 864
845
« 847
« 8456
« 844
e Bl
«837
+833

«823
824
«820
»816
«B813
#«810
+807
«804
«801
«804

«819
+819
«810
+798
« 786
« 776
e 766
«759
o743
o 7h.

«737
«733
2727
2721
«713
704
«695
«685

Cp
J/G=K

1.655
1.653

1.650

1.647
p Y-t
1641
1.638
1.635
1.633
1.630
1.628
1.626
1.624

1.622
1.620
1.618
1.617
1.615
1.614
1.614
1.613
1,613
1.614

1.615
1616
1,619
1.521
1.625
1.629
1.633
1.638
1.643
1,643

1.652
1.653
1650
1.639
1.661
1.672
1.682
1.6%94
1,700
1.707

1.714
1.723
1.730
1.739
1707
1.754
1.763
1.771
1.733
1.801

1.351
1.884
1.908
1.928
1.939
1,343
1,939
1.924
1,365
1.783

1.695
1.609
1.526
1.450
1.386
1,325
1,274
1.230

VELOCITY
OF SQUND
M/S

1190,

846.
832,
818,
805,

791,
779,
767,
758.
Thoe
T34,
722.
709.
6974
685,

673,
661,
650,
638,
6274
6815,
604,
593
581,
563,

538.
512,
483
466,
W47,
433.
445,
402,
331,
363,

362,
359.
359.
361.
3644
368,
373,
378,



TABLE VIa. THERMOOYNAMIC PROPERTIES OF OXYGEN

230. BAR ISO0BAR

TEMPERATURE VOLUME ISCTHERH ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOGITY

DERIVATIVE OERIVATIVE ENERGY OF SOUND
K cN3s6 BAR-CMY/G BAR/K J76 J76 J76-K J7G=K J/G~K N/S
* 564956 #7572 9526.2 39,87 192,25 ~174,84 240117 1.110 1,655 1192.
584 7597 9408.2 39.19 -190458 -173.11 2e14? t.107 1,653 1185,
60, o« 7645 9183.1 37.95 =-187.39 ~169,81 2.203 1.10C 1,650 1174,
62, 27694 8959.5 36478 ~184.21 -1664,51 2.257 1.092 1.646 1162,
64, 7742 8737.4 35.69 -181.03 -163.22 2.309 1.084 14643 1151,
66, 7792 8516.7 34465 =177.86 =159.94 24359 1.075 1,640 1140.
69, 27841 8297, 4 33.65 “174.70 ~156.66 2.408 1.067 1.637 1129,
70. «7891 8079.7 32.70 “171.54 «153+39 2ek56 1,857 1. 634 1118.
724 o 7942 7863.6 31.79 -168439 -150.12 24502 1.048 te632 1107,
Tha «7993 7649,3 30,92 ~165.25 -146.86 24546 1.038 1.629 1096,
LD 8045 7436.8 30.07 -162.11 ~143.61 2.590 1.029 1.627 1084,
78. ~8098 722644 29.25 -158,98 ~140.36 24632 1.019 1. 624 1073,
83, o8152 7018.2 28445 -155.86 =137.11 24673 1. 0609 1.622 1062,
82, 8206 6812.3 27.68 =152.74 ~133.87 24713 «999 1.620 1051.
84 8261 6608.9 26.92 ~149,63 -130.63 2.752 +989 1.618 1040,
86, #8317 6408.2 26.18 ~146452 =127439 24790 98 1.616 1028,
88 «8374 62103 25447 ~143.42 ~124416 24827 » 970 1.614 1017,
90. «8432 €015.4 2476 ~140433 =120.93 2.864 «961 1.613 1005.
92. «8491 5823.7 24.08 ~137.24 -117.71 24899 2962 1.612 993.
Gl «8551 5635.3 23.40 ~134415 =114.49 24934 2943 1.611 981,
96, 8613 545044 22471 ~131.07 -111.26 2.968 +935 1.610 969,
9a. «8675 52691 22.10 ~128,00 -108.04 3.00¢ «927 1.610 957,
100, «8739 5091.6 21.46 ~124.92 =104.82 3,033 +920 1.611 Yub.
Laa. 8864 4918.0 20484 ~121.85 ~101.60 3,085 «913 1.611 932,
10w, «8870 474843 20.23 ~118.78 ~98.37 3.097 «907 1.613 919.
106, «8938 4582.8 19,63 ~115.70 =395,15 3a.127 «902 1.615 906
108, «3007 4h2lete 19.05 ~112.63 -91.92 3,158 893 1.617 892,
110, «9078 4264.3 18.47 ~109.56 ~88.68 3.187 +895 1,620 879,
112. «9153 4111.4 17.91 ~106,48 ~85.43 3e217 892 1.624 8654
114, 03224 3962.7 17.37 ~103. 40 -82.18 34245 +«890 1.629 851,
116, »9299 3818.3 16.83 ~100431 ~78.92 3274 889 1.633 837,
118, 9376 3678.0 16. 31 -97.21 =75.65 3.302 888 1.638 824,
120. « 9455 3541.7 15.80 =9he11 =72437 34329 + 886 1.662 810.
122. «9536 3409.3 15431 =-91.01 -69,08 3.356 883 1.645 797,
124, +3619 3280.5 14,83 -87.90 =65478 30383 877 1.646 785,
126, #9703 3155.0 14.37 ~84,81 -62,49 3410 . 866 1.643 774,
128. «93790 3032.6 13.93 -81.72 =59.21 3,435 o847 14632 T6b.
130, «9881 2910.3 13458 =78470 ~55.97 34860 848 1,853 753,
132, 9974 279246 13.17 =75.60 =52.66 3. 486 2547 1.663 740,
134, 10069 2685.2 12.78 =72.48 -49,32 34511 » 845 1.8671 729,
136, 1.0167 2569.6 12.40 ~69.36 ~45,97 3.536 o842 1.683 717,
138. 1.0268 2467.6 12.01 =66e21 ~42460 3.560 «839 1,689 705.
140. 1.,0372 236442 11.63 -63.07 -39.22 3.585 «834 1.6986 693,
1424 1.0480 226441 11.25 =59.92 ~35.81 3.€09 +830 1.702 681,
1ub, 1.,0590 2164,6 10.89 -56.78 ~32.43 3.632 «826 1.710 669,
146, 1.0785 207449 10.53 =53.61 -28.99 34656 «822 1.716 658,
148, 1.0823 1986.3 10.18 =504 b4 =25455 3.680 «818 1.723 647,
150, 1.0945 1901.7 9.85 ~4T+28 -22.10 3,703 «814 1.731 636,
152, 1.1071 1820.4% 9.52 =44.10 -18.63 3.726 « 811 1.737 625,
154, 141203 174047 9.19 =40.90 =-15.,13 3749 +8088 1.745 613,
156, 11337 166649 8.87 =37.71 =11.64 3.771 + 3805 1.752 602,
158, 1e1477 1589.6 857 =34451 -8.11 3734 2802 1,763 591,
160, 1.1622 15564 8.27 =-31.25 ~4e52 3.816 .805 1.779 579,
165, 1.2007 1354.5 7457 -23.12 4.50 3.872 820 1.825 549,
170. 12429 1209.2 694 -14.88 13.71 3.927 «820 1.856 523,
175 1.2891 1080.3 629 ~6461 23.04 3.981 #2811 1.876 500,
180, 13398 968,.5 5.72 1.6 32.46 4e034 799 1.891 479,
185. 1.3952 87548 5.21 9.85 41,94 4.086 o787 1.301 4600
190, 144556 798.7 4473 17.99 51446 44137 «776 1.904 L43.
195, 1.5208 73649 he 30 26400 60,98 4e186 «766 1.900 427,
200, 1.5906 688.9 3.92 33.87 70.45 4e234 «759 1.889 416G,
210. 1e7427 627.9 3.28 49.06 89.14 44325 o748 1.839 393,
220. 1.9063 602.1 2478 6337 107.23 4els09 o7hy 1.769 379,
230. 240775 599.7 2e40 7674 124,52 hebtB6 « 737 1.690 371,
240, 2.2509 61245 210 89.25 143.03 44557 2734 1.611 367.
250, 2.4236 636.6 1.87 100.97 156,71 4.621 729 1.533 366,
260 245940 667.0 168 111.99 171.66 44673 o723 1.460 367,
270, 247616 7003 1.52 122441 185.93 44733 o715 1.395 370.
280, 2.9256 73641 1.39 132,30 199,59 44783 « 707 1336 373,
290. 3.0866 77245 1.28 168174 212.73 4.829 «697 1.285 377,
300. 3.2441 808.7 1.19 150.78 225.39 64872 <688 L1e 200 382,

* TWO=-PHASE BOUNDARY 78



TABLE VIa« THERMODYNAMIC PROPERTIES OF OXYGEN

240. BAR ISOBAR

TEMPERATURE VOLUNE ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

OERIVATIVE DERIVATIVE ENERGY OF SOUND
K sn3s¢ BAR=-CNM3/G BAR/K J/6 J/6 J/7G=K J76=K J7G=K LT4]
* 57,067 +7563 9561.6 39.88 =192.20 -176.03 20117 1,111 1.655 1193,
584 #7591 9456.5 39.27 =190.74 =172+49 2elll 1.108 1.65%3 1188,
60, «7639 923242 38.83 ~187.52 =169+19 2.200 1.101 10649 1176,
62 «7687 9009.4 36.86 =184 34 =165.89 2254 1,093 1646 1165,
She +7736 2788.0 35.77 ~181.17 ~162,61 2,306 1.085 1.643 1153,
66. 7784 8568.1 3473 -178.01 =159+32 2.357 1,077 1,639 11424
68 27836 83649.6 33473 =174.85 =156.05 24406 1. 068 1.636 1131,
700 « 7884 8132.7 32.79 -171.70 «152.78 2.453 1.058 1.633 1120.
72, «7934 7917.3 31.87 =-168456 =149.51 24499 1,049 1.631 1109,
74 «7985 ?703.8 31.00 =165¢ 42 ~146.25 2,544 1.039 1,628 1098,
764 «8037 7649241 30.15 =-162.29 =143.,00 2,587 1.030 1.625 1087,
78, «8089 728244 29.33 -159.17 =139.75 2.629 1,020 1.623 1076,
80, 8142 7074.9 28453 =156.05 ~136e51 2.670 1,010 1.620 1065,
a2, «3196 6269.8 27.76 -152.9% -133.27 24720 1.000 1.618 1054,
8he «8251 666741 27401 “149484 =130.04 20749 «990 1.616 1043,
86 «8306 64671 26427 ~146.74 =126480 2.787 «981 1.614 1032,
88, +8363 6270.0 2555 =143.65 -123.58 2.825 «971 1.612 1020,
0. + 8420 6075.8 24485 -140.56 -120.35 2.861 «962 1.611 1009,
32, « 8479 588448 2hed? =137.48 =117.13 24896 «953 1609 997.
Qu. +8538 5697.1 23.49 =134, 41 -113.92 2.931 290l 1.608 985,
96. «8599 551248 22.84 -131,34 =110.70 24965 «936 1.608 973.
99, +8661 5332.2 22.19 -128.27 -107.48 2.998 .928 1.607 961,
103, «3724 5155.3 21.56 -i25.21 =104e27 3.030 .92 1.608 4B,
102. «8788 4382.3 20.94 =122.14 =101.05 3.002 «915 1.608 936,
104, «8854 4813.2 20433 «119.08 -97.84 3,893 +«909 1.609 923.
106. 8921 464803 19.74 -116,02 =94.61 3.124 + 906 1.611 910.
108. +8989 44874 19.15 -112.96 ~91.39 3e154 «900 1.613 897.
118, +3659 433G.8 18.58 -105.30 -88416 3.184 «897 1.616 884,
112, »9130 417844 18.02 ~106484 -B4.92 3.213 « 894 1.620 870.
114, 9203 4030.2 17448 “103.77 -81.68 3.242 892 1. 624 856,
116. <9277 388642 1694 =-100.69 ~78.43 3.270 «891 1.628 843,
1184 9353 37463 1642 ~97.61 =75.17 3,298 + 890 1.633 829,
120, 29630 361044 15.92 ~94453 =71.98 3.325 +885 1.637 816,
122, +3510 347844 15.43 “91.44 -68.62 3.352 «885 1.640 803,
124, 3591 3349.9 14495 ~88435 ~65433 3,379 «879 1.640 791,
126, «9674 322449 Lhet9 ~85.27 -62405 3.405 . 868 1.636 780,
1248. 29759 J102.8 14405 ~82.21 -58.79 3,431 e 843 1. 624 771,
130, «3848 2981.5 13.71 -79.21 -55.57 3,456 +85) 1. 645 760,
1324 «9939 2864.0 13.30 ~76.13 -52.28 3e.481 848 1,653 747,
134, 1.0032 275649 12.94 ~73.03 ~48+95 3.5086 » 840 1.664 736,
136, 1.0127 2€41l.u 12.53 ~69493 ~45.63 3.531 «BU0G 1.673 724,
138. 1.0226 2539.6 12.15 ~66481 ~42.27 3.555 2860 1.679 712,
140. 1.0328 2436.2 11.77 =63.70 ~38.91 3,579 «836 1.685 701,
142, 10433 2336.4 11.39 =60457 =35.53 3.603 «832 1.690 689,
1hu, 1.0539 2237.2 11.03 ~57.46 -32417 3.627 827 1.697 677,
146, 1.0651 214745 10.68 =5u4432 =28.76 3,650 2823 1.702 6664
148, 1.0766 2059.0 10.33 ~51,18 -25.35 3.674 «619 1.708 8655,
150, 140883 1974.6 10.00 ~48406 ~21.92 3.697 +815 1.715 645,
152. 141085 1893.3 367 ~4te90 ~18449 3.719 812 1.722 634,
154. 1.1132 18134 9.35 “41.74% ~15.02 34742 803 1.729 623,
156. 11262 1739.,2 9.06 ~38.58 -11.55 3.764 . 806 1.735 612,
1584 141397 166240 8.73 =35.42 =807 3.787 «803 La745 601,
1604 141535 1588.4 8ets3 =32.20 “4s51 3.809 - 806 1.760 589,
165, 141904 1426.0 Te73 ~24e17 LY 3o 866 +821 1.802 559,
170, 1.2306 1279.8 7.08 =16.105 13.48 3.918 +«820 1.830 534,
175, Le2744 1149.5 Ge7 =7.90 22468 3.971 «811 1.847 S11.
1804 1.3224 1035.5 S5e91 21 3194 ho024 «799 1.859 491,
185, 13741 940.2 5439 8.28 41.26 4.075 « 787 1.867 472,
190. 144305 859.9 he92 16.27 50461 4.125 o776 1.869 455,
195. 1.4912 79445 449 24416 59.95 44173 o767 1.866 440,
20J. 15560 74248 4ol 31.91 69.25 4.220 «7539 1.856 426,
210., 1.6972 67440 345 46032 87465 44310 o748 1.815 404
220, 1.8500 64046 2493 6leil 105.5% %4393 o742 1754 389,
2304 2400697 6€32.2 2.54 Thek9 122.72 4ota?0 «738 1.683 380.
240, 2.1728 640.0 2,23 87.0% 139,18 4oSu0 «735 1,611 375,
254d, 243362 66043 1.98 98483 154,90 be604 «730 1.538 373,
260, 24983 687.7 1e77 109,95 169491 4.663 «725 1.468 373.
270. 2.6581 718.9 1.61 120.48 184427 L7417 o717 1s434 375.
281, 248150 753.1 167 136047 198.03 4e767 +709 1.346 378.
290, 249691 788.2 1435 140,01 211.27 44813 <700 1.294 382,
300. 3.1201 82304 1.25 149415 224403 4,857 «690 1.249 386,
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TEMPERATURE

»

250+ BAR ISOBAR

K

57.178
58,
60,

62.
bi.
bbb,
68,
70.
724
Tue
76,
78.
80,

824
Blue
86,
88.
90,
92,
Yo
964
98,
100.

102,
104,
106
1038,
110,
112,
114,
116,
118,
120.

122.
124,
1264
t28.
130,
132,
134
136s
138.
140.

142,
1ib,
146,
148,
150.
152,
154,
1564
158.
160,

165,
170.
175.
180,
185,
190.
195,
200,
210,
220.

230,
240,
250,
2604
270,
280.
290.
308,

TWO~PHASE BOUNDARY

VOLUHE
cH3s6

13549
1.4078
Lebe6i4?
1.5252
1.6569
1.7996

196493
241830
242578
206121
245646
2e7147
2.8624
J.0072

TABLE Viae.

ISOTHERM
OERIVATIVE
BAR=CM3I/G

9596.9
950%.6
9281.1

9059.1
8838.5
8619.3
8401.6
8185.4
7970.8
775840
7547.1
7338.2
713144

6927.0
672541
6525.8
6329.3
6135.8
5945.5
5758.4
5574.8
5394.8
5218.6

S046.1
487747
4713.2
455249
4396.8
424409
409741
3953.6
3814.1
367845

354648
3418.8
3294.0
3172.3
3052.0
2934.7
2827.8
271245
2610.9
2507.5

2407.8
2308.9
221963
2130.9
204646
1965.2
1885.2
1810.5
1733.4
1659.6

1496.6
1349.5
12147.9
1102.6¢
18064.3
921.1
85245
797.3
721.3
680.7

66646
669.4
6857
71044
738.9
TTleh
305.1
83943

ISOCHORE
OERIVATIVE
BAR/K

39.88
39.35
38,11

36494
3585
34,81
33.81
32.87
31.95
31.08
30.23
29,61
28462

27484
27.09
26436
25.64
2ha 94
24,25
23.58
22.93
22.28
21.65

21.04
20.43
19.84
19.26
18.69
18413
17.59
17.05
16454
16.03

15.54
15.07
14461
1417
13.83
13.42
13.03
12.66
12.28
11.91

11.53
11.17
10.82
10.48
10.15
9.83
Ge51
9.20
8.89
8.60

7.90
7.26
6465
6.08
5457
5.10
beb7
ho28
3.61
3.09

2.87
2.35
2.09
1.87
1.70
1.55
1e43
1.32

INTERNAL
ENERGY
J/76

-192.14
-190.83
-187,65

=134e48
-181,.31
-178.15
-175.00
-171.86
-168.72
-165.59
-162.47
-159.35
-156.24

~153.14
=150404
=146+95
-143.87
-140.79
-137.72
-134.66
-131.60
-128454
~125.49

=-1224 144
-119.39
=116+ 34
-113.29
~110.24
-107.18
~104413
=101.07
=98.01
-94. 9%

=91.86
~88.79
-85,73
-82.68
=79.70
-76.64
=73.56
-70.50
=67.40
~64430

-61.20
-58.12
=55.01
=51.90
~48479
-45.,67
=424 54
-39. 42
=36+29
-33.1%

~25.18
-17.16
=9.13
“1.14

6481
14.68
22. 44
30.08
44092
59.03

72435
84,92
96.77
107.98
118,60
128,69
138433
147455

ENTHALPY

J76

-173.23
-171.87
-168,57

-165.28
-161.99
-158.71
=155.43
=-152.17
“148+90
~145.65
~142,39
=139.15
=135.91

=-132.67
~129e 4t
~126.21
-122.99
=119.,77
=1164+56
~113.3%
-110.13
=~106.92
“103.71

=100.56C
-97.29
~9he08
-90.886
-87.64
“8h4ell
-81.18
~77.93
AT
=71.42

~68415
~64,.88
-61.61
~58+36
=-55.1b
-51,88
-48,57
~45,27
~41493
-38,59

~35.23
~31.89
-28.51
~25.12
~21.73
-18.32
~14.88
=il.bk

=-7.99

~hob?

4,34
13.32
22,39
31.51
40,68
49,87
59,08
68.21
86,34

104.02

121.69
137.49
153,22
168,28
182,71
196.56
209.89
222.73

80

THERMODYNAHIC PROPERTIES OF OXYGEN

ENTROPY

J/G=-K

2,118
2a142
2.198

2.252
24304
24355
2.403
2.451
2,497
2,541
24585
2,627
24668

2.708
2.747
2.785
24822
2.858
2,893
2.928
2,962
24995
3.027

3.059
3.090
3.121
3,151
3.180
3.209
3,238
3,266
3.294
3,321

3,368
3,375
3.401
3.127
3.452
3077
3,501
3,526
34550
3,574

3.598
3,621
3.645
3,668
3.691
3.713
3.736
3.758
3.780
3.802

3.856
3,910
3,963
“a014
h,060
ho113
helbl
4,207
4,296
44378

4ets54
4e524
he588
bob47
4e701
4,752
44799
4,842

Cy
J/76-K

1.112
1.109
1.102

1,094
1.086
1.078
1.069
1.086.

1.050
1,041
1,93t
1.621
1.011

1.001
992
«982
«973
«963
954
« 946
«932
«930
823

«916
« 911
+9006
902
«698
«896
« 894

893

892
+8930

.887
.881
+870
.850
.852
+850
»8L7
»BU5:
L842
.8348

«833
«829
+ 825
«821
«817
813
0810
«807
« 804
807

822
0821
812
<868
«788
776
«767
759
o748
o742

738
735
« 732
«726
«719
o711
o702
«693

Cp
J/G-K

1,654
1.8653
1,849

1e845
1,062
1.5639
1.63¢
1.633
1,630
1.627
1.624
i.021
1.819

1.616
1.616
l.812
1.610
1.608
1.607
1.606
1.005
1.604
1.604

1.605
1.606
1.607
1,610
1.612

1.616 .

1.5620
1,624
1.628
1.632

1. 634
10634
1.630
1.617
14637
1.645
1.652
1.663
1.669
1.675

1.679
1.686
1.689
1.695
1.701
1,708
14714
1.720
1.728
1.742

1.730
1.807
1.821%
1.830
1.835
1.838
1.835
1.826
1.791
1.739

1.675
1.609
1.561
Lots7h
1.413
1.355
1.303
1.258

VELOCITY
OF SQUND
M/S

1195,
1190,
1178,

1167,
1156,
1145,
1134,
1123,
1112,
1101.

. 1090,

‘1079,
1068,

1057.
1046,
1035,
L02t.
1012,

- 1001.

989,
977,
965,
952

940,
927,
915,
901,
888,
875.
862,
843,
835,
821,

809.
797,
7864
177,
766,
754
Th2.
731,
720,
708,

697.
685
674,
663,
653,
642,
632,
621,
610,
598,

569,
545,
523,
502,
484 .
467
452
438,
516,
399,

389,
383.
3680,
380,
381,
383.
387,
390,



TABLE VIa. THERNODYNAWIC PROPERTIES OF OXYGEN

260« BAR. ISOBAR

TENPERATURE VOLUME ISOTHERN ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOGITY

OERIVATIVE OERIVATIVE ENERGY OF SOUNO
K cndsg BAR-CH3/G BAR/K J/G J/6 J/6=K J/6=K J/6=K /S
* 57.288 «7562 9632.2 39.49 ~192.09 ~172.43 20119 1,113 1.654 1197,
58. +7579 9552.6 39.43 =190.96 =171.25 2.140 1,119 1.652 1192.
68, " o 7626 9329.9 38419 -187.78 =167.95 24195 1.103 1649 1181,
62, « 7674 37.02 =184+ 61 ~1644656 24249 1.095 1,645 1170,
6he TT22 35.93 «181.45 =161.,37 2.302 1.087 1a 648 1158,
66, « 7770 34.89 =-178.29 ~158.89 24352 1.479 1.638 1147,
68, «7819 33.89 ~175.15 ~154.82 20401 1.070 1.635 1137,
70. «7869 32494 ~172.01 =151.55 2olkth 1,061 1.632 1126,
T2, «7918 32,03 -168.68 -148.29 2.496 1,051 1.629 1115,
The «7969 31.16 =165.76 -145,04 2539 1042 1.626 1104,
76, <8028 30,31 =162, 64 ~141,79 24582 1.032 1.623 1993,
78, «8071 29449 ~159.53 =138.54 2.624 1.022 1.620 1082,
80. °8126 718746 28.70 ~156.43 ~135,31 2.665 1.012 1.617 1872,
32, «8177 6983.9 27.92 “153.33 -132.07 2.705 1,003 1,645 1061,
8k «8231 6782.7 27.17 =150425 ~128.85 2e74b +993 1.612 1049,
86 «8285 658401 26a44 =147.17 ~125.62 2.782 +983 1.610 1038,
88, «8341 6388.3 25.72 -144.09 -122.40 2.819 «974 1.608 1027.
90. «8397 6195.5 25.03 =141.02 -119.19 24855 *» 965 1.606 1016,
92, 23455 600548 24e34 =-137.986 =115.98 24890 +956 1,605 1004,
94, «8513 58194 23.67 =134.90 =112.77 2.925 967 1.8603 992,
96. «8573 563644 23.02 =131.85 ~109.56 24959 +939 1.602 981,
98. +8633 5457.1 22.38 -126.81 -106.36 2,992 +931 1.802 969,
100. «8695 528144 21.75 =125.76 ~103.16 34028 + 924 1.602 957,
102. «8758 $109.5 2113 ~122.72 =99.95 3.056 918 1.602 ELL R
104, «8822 494146 20453 «119.68 =96,475 3.087 + 91! 1.603 932,
106. <8887 4777.7 19.94 -116.65 ~93.54 3.117 +908 1.606 919,
108. « 8956 4617.9 19.36 =113.61 =-90.33 3.147 «903 1.606 906,
110. +9022 4462.3 18.79 =110,57 -87.12 34177 +900 1.609 893,
112. «9091 4310.8 18424 =107.53 ~83.90 3.206 «893 1.612 880,
116, +3161 416345 17.69 =104.49 -80.67 3,234 «896 1.615 866
116. 03233 4020.3 17.16 =10t 04 “TTe43 3.263 »895 1.619 853,
118, «3307 3881.2 16465 ~98.39 ~74.19 3.290 « 893 1.623 840,
120. «9382 374640 16415 -95,33 “70.9% 3.318 +892 1.827 827,
122, 9459 361447 15.66 -92.28 ~67.88 3.3u45 .888 1.629 814,
124, +9537 348649 15.19 =89.22 ~Bhet2 3.371 «882 1.628 802,
126. «9617 3362.5 14.73 -86.17 -61.17 3.397 «B871 1.623 791,
128, +9699 324141 14.29 -83.14 ~57.92 3,423 «852 1.611 7683,
130, +9785 3121.8 13.96 ~80.19 ~54.75 Jolene? +853 1.630 772,
132, «9872 3004.7 13.55 =77.15 =~51.48 3,472 » 851 1.537 760,
134, «9962 289840 13.16 ~7T4.08 ~48.18 34497 849 1.643 749,
136. 1.0052 2782.9 12479 =71.04 ~44,90 34521 <846 1.653 737.
138, 1.0147 268144 12641 ~67.96 “41.58 3,545 843 1.060 727,
146, 140243 2578.0 12.04 ~64,89 -38.26 3.569 839 1.665 715,
162, 18343 247845 11.67 -b61481 -3b4.92 3.593 » 835 1.669 704,
1hie 10443 2360.0 11,38 ~58.76 -31,60 3.616 +830 1.675 693,
166, 1.0549 2290 4% 10.96 =55.67 -28.24 3,639 «826 1.678 682,
148, 1.0658 2201.9 10.62 ~52,58 -24.87 3.662 «822 1.683 671,
150. 143769 2117.7 10.29 =49,50 ~21.50 3,685 + 818 1.688 661,
1524 1.0883 203644 9.97 ~464l1 -18.12 3.707 «31L 1.693 651,
156, 1.1002 195641 9.66 =43.31 14,71 34730 0811 1.703 64l
156. 101124 1860.8 9.35 =40.22 -11.30 3.752 « 808 1.705 630,
158. 141249 1804.0 9.05 =37.13 ~7.88 3,773 «805 1.713 612,
160, 11377 1729.9 8.75 =33.98 ~4.u40 34795 «808 1.726 608,
165, 1.1717 1566¢% 8.06 ~26.14 4,33 3.849 «823 1.761 579,
170, 1.2085 16413.3 Tets2 ~-18,22 13,20 3.902 822 1.785 555,
175. 162682 1285.6 6.81 =10.29 22416 34954 «813 1.797 533,
1840. 12918 1168.1 6.25 ~2e bl 31.156 44005 301 1.805 513,
185, 1.3375 1063.2 Se7h Sete3 40.20 4.054 .788 1.808 495,
190. 1.3873 98243 527 13.18 49.25 44103 o777 1.810 478
195, L1ekh07 910.7 beBl 20484 58.30 41580 767 1.807 463,
200, 144975 85244 bok5 28437 67.31 44195 +759 1,799 463,
210, 1.6208 769.5 3.77 43406 85.19 40282 749 1.769 426,
220, 1.7546 722.2 3.23 57.05 102.67 4e364 e 7h2 1.723 409.
230. 1.8953 70246 2481 70.33 119.61 belr39 «739 1.6865 398,
260, Re0403 700.5 2047 82.89 135.94 44509 736 1.606 391,
250, 241872 71248 2.20 94.79 151.66 4.573 «733 1.562 387,
260. 203341 73440 1.97 106437 166475 44632 «723 1.0679 386
270, 244797 7603 1.79 116,77 181.24 44687 o721 1.419 387,
280. 245235 790.9 1.63 126,95 195.17 “e737 o713 1.363 389.
290, 247652 823.2 1.50 136468 208457 be734 «705 1.312 392,
300. 249042 856.3 1.39 145,98 221.49 4.828 «695 1.266 395,
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TABLE vIa. THERMODYNAMIC PROPERTIES OF OXYGEN

270, BAR ISGBAR

TEMPERATURE VOLUHE ISOTHERH ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

DERIVATIVE DERIVATIVE ENERGY OF SOUND
K cudse BAR-CM3/6 BAR/K J/6 176G J/7G=K J/G=K J/G=K M/S
* 57,399 «7559 9667 .4 39.90 -192.03 ~171.62 24120 1.113 1.653 1198,
58, 7573 960044 39.51 =191.08 =-176.63 20137 1.114 1.652 1195,
60, «7620 9378.4 38.27 -187.90 =167.33 2.193 14104 1.648 1183,
62 «7668 9158.0 37.180 =184.74 ~164,0n 24247 1.696 1.644 1172,
(1) 7715 8938.9 36.01 =181.58 -160.75 2,299 1.088 1.6461 1164,
664 « 7764 8721.2 34.96 =178, 44 ~157.47 2.350 1.080 1.637 1150,
68 7812 850540 33.97 =175.39 =154420 24338 1.071 1.634 1139,
704 <7861 82903 33.02 ~172+16 =150494 2elek® 1.G662 1.631 1128,
724 «7911 8077.2 32.11 «169. 04 ~147.68 24452 1.052 1.628 1118,
74, #7961 786548 31.26 =165.,92 144,43 2.536 1,043 1.62% 1107.
764 8011 765643 30.39 ~162.681 -141.18 2.560 1.633 1.621 1096,
78. 8062 T448.8 29457 =159.71 ~137.94 2.€22 14623 1.619 1085,
8de «8114 T243.5 28278 =156461 =134.71 2.663 1.014 1.616 1075.
82, #8167 7040.5 28.01 =153,53 “131.48 24702 1,004 1.613 1064,
B4, 8221 6840.0 27.25 =150.45 =128.25 20741 994 1.611 1053,
86 8275 664241 26452 ~147.37 ~125.03 24779 « 985 1.608 10424
88. +8330 64470 25481 ~1liht, 31 -121.82 2.810 «975 1.6086 1030,
90, +8386 625448 2511 =141.25 =118.61 24852 2966 1.604 1319,
92. o Bhh3 6065,8 24443 -138.19 ~115.40 2,887 +957 1.602 1008,
Glo «8501 5880.0 23.76 =135.15 -112.20 2.922 960 1.601 996,
96 +8560 5697.7 23.11 -132,11 ~108.99 24956 b1 1.600 984,
98, «8620 5518.9 22.47 =-129.07 =105.79 2,989 +933 1.599 973.
100, «8681 5343.8 21.84 =126,03 -102.60 3.021 »926 1.599 960.
162, «8743 5172.5 21.23 -123.61 =99.40 3.053 «920 1.599 948,
1G4, +«8806 5005.1 20.62 -119.98 =-96.20 3.080 o914 1.599 936
166, 8871 4841.7 20.03 =116,95 -93.00 Jellt «909 1,601 923.
108, «8936 468244 19446 =113.93 -89,80 Jelbt « 905 1.603 918.
113, «9003 4527.2 16.89 =110,90 -86459 3.173 «902 1.605 898,
112. 9672 437042 18434 =107.87 ~83.38 3.202 «900 1.608 884,
1i4, 2914l 4229.3 17.80 =104.84 -80+10 3.25 898 t.611 871,
1164 «92142 408645 17.27 =-101481 =76.93 3.259 « 897 1.615 858
113, +9285 3947.7 16.76 -38.77 -73.73 3.287 +885 1.619 845,
128. +3359 3812.9 16426 =95.72 “70.45 331t 894 1.622 832,
122, « 9430 3€81.9 15.77 =92.68 -67.21 3.341 « 830 1.624 819.
124, +9511 355444 15.30 =89.64 ~63.95 3.367 «884 1.623 3908,
i26. «3590 3430.3 14,85 ~86.60 ~60.71 3353 +873 1.618 797,
128. «9671 3309.3 14041 ~83459 =57+46 3.418 0854 1.605 789,
13d. «9755 319049 14.08 -80.60 ~54432 3e k43 «855 1.623 778,
132, «9840 3074.0 13.67 -77.64 ~51.,07 3,468 853 1.629 7664
134, «9928 2967.4 13.28 =74.59 ~47.79 3.492 «850 1.635 755,
1306, 1.0016 285247 12.91 ~71.57 ~lhhe52 3.517 2847 1. 644 Tl
138, 1.0109 2751.2 12454 ~68451 ~41e22 3.541 PR YA 1.651 733,
1404 1.0203 2647.9 12.17 -65.47 -37.92 3.565 o841 1,656 722.
1424 1.,0300 2548.5 11.80 ~62+ 41 -34.60 3.588 «836 1.660 711,
s, 1.0399 2450644 11.45 =59,37 =31.30 3.611 «832 1.665 700.
146, 1.0502 2360.7 11.10 ~56431 ~27.,95 3,634 828 1.667 690,
148, 1.0607 2272.2 10.75 =53.25 ~24.61 3.657 «823 1.671 679,
150, 1.09715 2188.1 10643 =50419 =21.26 3.679 «820 1.675 669,
152, 1.0827 2106.7 10.11 =743 =17.90 3.702 #8186 1.680 659,
154, 140942 202642 9.80 “44.36 =14e52 3.724 «812 1.687 649,
156, 141060 1950.1 9450 ~41,00 -11.1% 3,746 809 1.692 638,
158 1.1188 18737 9.20 -37.93 =775 3.767 «806 1.699 628,
160, 1.130% 1799.4 8.91 -34,82 =-4.29 3.789 «809 1.712 617,
165. 1.1632 1635.3 8e21 =27.85 435 34842 « 824 1e7hk 588,
170, 141985 148643 7.58 =19.22 13414 3.895 823 1.766 5654
175. 142365 1352.7 6498 -11.39 22.00 3,946 o816 1,777 563,
180, 1.2773 1233.6 6.042 -3.01 30.88 3.996 +802 1.782 524,
185, 1.3214 1131.8 590 hel2 39.80 44045 o789 1.783 506,
190. 143686 10434 Sek3 11.77 48472 44093 777 1.784 489,
195, 1+4190 96941 S5.00 19,33 57.64 44139 «768 1.781 474,
200, 1724 907.8 461 26077 66+52 4,184 760 1.774 460,
210. 1.5884 818.6 3+93 41,28 84417 4e270 o749 1.768 437,
223, Le7161 76449 3.38 55.18 101.46 40350 o743 1.708 419,
230, 1.8468 T40e0 2494 68.041 118.27 4ol425 739 1.656 407,
240, 1.9838 733.3 2.59 80.96 134,53 Gok9h o737 1.601 399.
250. 241233 7415 2.31 92,89 150,22 44558 « 733 1e542 395.
260. 242633 7593 2.07 104,22 165,33 4.618 2729 1.482 393,
270, 2.4025 783.0 1.88 114,99 179.86 4,673 « 723 1.425 393.
280, 245403 811.7 1.71 125,26 193.85 he723 o715 1. 370 394,
293, 2.6763 B842.3 1.58 135.07 207.33 he771 707 1.319 397,
300. 2.8098 874.3 1.46 14ko 45 220432 40815 «697 1274 400,

*  THO-PHASE BOUNDARY 82



A

288,

TEMPERATURE

K

57.509
5
60,

624
-1
66.
68.
704
72,
Tae
76,
78.
80,

82
84,
86.
88,

92.
9ue
96,
93,
100,

102,
104,
106.
108,
110,
112.
11,
116.
118.
120,

122,
124,
126
128,
133,
132.
134,
136.

Lo

BAR ISOBAR

VOLUNE

cdve

«7555
« 7567
o 7614

«8728
«8791
+8855
<8923
«8986
«9053
9122
«3192
«9263
«9336

«9610
«9486
+ 9564
« 9543
9725
+3009
»9895
9982
1.0073
leG105

1.0260
1.0355
1.0456
1.0559
1.0€60b4
1.9772
1.0834
1.3998
1.1115
1.1235

1.1552
1.1891
142256
1.2645
1.3065
1.3513
1.3991
1.4496
145590
1.6776

1.8229
1.9327
2.00653
241989
2.3328
Zevbl2
ce5948
2.7232

TAG-PHASE BOUNDARY

TABLE VIa.

ISOTHERM
DERIVATIVE
BAR=-CM3/G

9702.6
964840
942649

9207.1
8988.8
8771.6
855644
8342.4
8130.0
79194
7710.6
7503.8
729942

7096.8
6897.0
6699.7
650543
6313.8
612544
594042
575845
55680.3
540547

5235.40
50681
4905.3
474644
4591.7
446340
429445
415241
461347
3879.2

3748.5
3621.3
3497.5
3376.8
32594
3142.7
3036.2
2921.9
2820.3
271741

2617.9
252041
243043
2341.8
2257.7
2176.2
2095.6
2018.7
1942.7
186843

1703.5
1553.5
1413.1
1298.7
1195.0
11064
102745

963.5

868.n

80847

778.6
767 .4
771.7
7800
0741
63346
86246
89343

ISOCHORE
DERIVATIVE
BAR/K

39.91
39,59
38.35

37.18
36.08
35404
34405
33.10
32.19
31.32
30047
29.65
28.86

28.09
2734
26461
25.89
25.20
24451
23.85
23.20
22.56
21.93

21.32
20.72
20413
19.56
18.99
1844
17.90
17.38
16.86
16.37

15.88
15.41
14.96
14.52
14,20
13.79
13.40
13.03
12.67
12.30

11.94
11.58
11,23
10.89
10.56
10.25
994
9. 64
9.35
9.06

836
7.73
Tells
6458
6.06
5.59
S5.16
La77
he(8
3.52

3.07
2.71
2elsl
2417
1.97
1.80
1.65
1.53

INTERNAL
ENERGY
J/6

-191.98
=191.20
~-188,03

~164.87
-181,72
=178458
=175+ 44
-172.31
=-169.20
-166.08
~162.98
~159.89
~156.80

~153.72
=150+ 65
«147.58
=1lu4,452
-141.47
=138.43
=135.39
~132.35
~129.33
~126430

-123.28
-120.27
-117.25
11424
-111,22
=-108,20
-105.18
-102.16

-99,14

-96.11

-93,08
~90,95
-87.03
-84403
-81.12
~78411
-75.09
=72.08
-69,05
-66.02

-62498
=59497
=56493
-53.89
=50.86
=47+83
~h4.78
~41.74
=38.71
~35.62

-27.93
=20.19
=124k
~lLe75
2.89
10644
17.90
25426
39.62
53,41

66458
79.12
91.07
102644
113.27
123,62
133.50
142498

ENTHALPY

J/6

-170.82
=170.01
~166471

~163.42
=160.413
=156.86
=153+59
~150.32
-147.07
-143.82
=140.57
=137.34
-134,10

~130.88
~127.66
=124.44
~121.23
-118.02
=114.,82
=111.62
~108.42
-105.,23
=102.0%

=98.84
=-95.65
=92.46
-89.26
-86.086
~82.86
~79.54
~76s42
-73.20
~69.96

~66.73
-63et9
-60425
~57.03
-53.89
-50.65
~u7.38
=blhells
“40.80
-37.56

~34426
-30.98
-27.65
“24.33
-21.00
-17.6E
=14.30
-10.95

~7.59

~b4elb

LTL TS
13.11
21.88
30.66
39.47
48.28
57.08
65485
83.27

100.38

117,08
133.24
148489
164.01
17857
192.61
206413
219.21

83

THERMODYNAHIC PROPERTIES OF OXYGEN

ENTROPY

J/6-~K

2.121
24135
24191

24245
24297
24347
24396
2o b3
2,489
2.534
24577
24619
2.660

24700
2.739
20776
2.813
24849
2.885
24919
2.953
2,586
3,018

3.049
3.080
3,111
3e141
3.170
3.199
3.227
3.255
3.283
3.310

3.337
3.363
3. 389
Jelstls
3.439
3obbl
3.488
3.512
3.536
3.560

3.583
3.606
3.629
3,652
34674
34096
3.718
3. 740
3.763
3.783

3.836
3.587
3.938
3.988
44036
4.083
44123
44173
4.258
44338

Lalle
Hah81
44545
4004
44659
44710
44758
44802

Cy
Js6-K

1e116
1.112
1.105

1. 098
1,089
1.081
1.072
1,063
1.053
1.0464
1,034
1.024
1,015

1.005
« 995
«986
+976
« 967
«959
«950
«962
+934
+«928

s921
+916
+911
« 907
» 904
«901
«900
«8993
897
+895

«892
2886
«875
«856
857
« 854
» 851
«849

842

o724
o717

cp
J7G=K

1.653
1.652
14648

1. 644
1. 6640
1637
1.633
1.630
1.627
1.623
1.620
1.617
1.614

1.612
1.009
1.606
1.604
1.602
1.600
1.599
1.597
1.596
1.5986

1.596
1.596
1.598
1.599
1.604
1.604
1.608
1.611
1L.615
1.618

1.619
1.618
i.612
1.599
1.617
1.622
1.627
1.636
1.662
1.048

1.651
1.655
1+657
1.660
1.664
1.668
1.674%
1.679
1.b85
1.698

1.729
1.747
1.758
1.762
1.761
1.760
1.758
1.751
1.728
1.693

1.b640
14535
14560
1.48u
1.429
1.376
1.326
1,232

VELOCITY
OF SOUND
N/S

964,

952.
940,
928,
915,
902,
6869,
876,
863,
850,
837,

825.
813,
803,
734,
784,
773,
7620
750,
Tul.
729,

718,
707,
697,
687,
676,
6664
657,
647,
637,
626

597«
574,
553
534
516.
a0,
485,
w71,
4B
429,

Ll6e
437
402
400,
399,
+00.
402,
406,



230,

TEMPERATURE

K

57.6193
53.
6l

62.
Bire
664
68,
70.
72,
Twe
76,
78,
8d.

82,
84,
86,
88,
9.
92.
G4,
96,
98,
100.

ip2.
134,
106,
108,
110.
112.
114,
116.
116,
120,

122,
124,
126
128,
130.
132.
136,
136,
138,
140,

1424
luy,
146.
148,
150,
152,
154,
156,
158,
160,

165,
170.
175.
180.
185.
190
195.
200.
210.
220.

230.
260,
250,
260,
2704
260,
290,
300.

TWO-PHASE BOQUNDARY

BAR ISOBAR

VOLUNME

cud/6

«7552
«7561
+7608

« 7655
7702
#7750
«7798
= 7840
«7835
«7 945
#7995
+ 8045
«30696

«d148
«8201
«8254
«8309
« 3304
«8620
3477
«3534
+8593
+8653

«8714
«3776
»8839
«8903
«8968
«3035
<9103
9172
«3242
«9314

+9387
29462
«9538
«3616
96937
3778
+»3863
+9948
1.0037
1.0127

1.0220
1.0313
1.0812
1.0512
1.0614
1.0720
1.0829
1.0940
1.1053
1.1169

141475
141803
102153
1.2527
1.2928
143354
1.3808
1.4287
1.5323
1.6644

1.7631
1.8863
2.0125
24600
22675
203944
245199
2.6435

TABLE vIae THERMOOYNAMIC FROPERTIES OF CKXYGEN

ISOTHERM
DERIVATIVE
8AR-CH3/G

a737.7
9695.5
9u75.41

925641
9C38.5
882243
8607.5
8394.3
818246
7972.7
776446
7558.5
7354.6

7152,9
695347
675741
656343
637244
6184.7
6600.1
5819.4
5641.3
546743

52971
513047
496843
481040
4655.6
450544
435943
4217 .2
40791
394449

3814,5
3687.6
356441
3uh3e6
332743
3240.8
31044
2990.4
2886848
2785.7

2€86.6
2589.3
249943
241047
232647
2245.1
2164,2
208644
2010.8
183644

17710
162040
148449
1363.3
12579
1165.2
108549
101944

918.8

85344

81844
802.9
803.1
81440
83243
85646
833.9
91344

ISOCHORE
DERIVATIVE
8AR/K

39,92
39,67
38e43

37.26
36.16
35.12
34013
33.16
32.27
31.39
30.55
29,73
28.94

28447
2742
26.69
25498
25.28
2460
23.93
23.28
22465
22.02

21441
20.81
20.23
19.65
19.09
1B8.54
18400
17.48
16,97
16.47

15.99
15.52
15.07
14463
14.32
13.90
13.51
13.15
12.79
12.43

12.07
11.73
11.36
11.02
10.69
10.38
10.07

9.78

9.49

9.21

8s51
7.87
7429
6.73
622
5.75
5.32
4e92
4.23
3.66

3.20
2483
2.52
2427
2406
1.88
1.73
1.60

INTERNAL
ENERGY
J76

-191.92
=191, 32
=188.15

-185.00
-181485
-178.71
~175.59
=172445
=169, 3%
-16b.25
-163.15
-160.06
-156.98

-153,91
=150, 84
“147478
-144.73
-141.69
~138465
-135.62
~132.60
-129.58
~126457

~123.56
-120,55
~117.5%
=114454
-111.54%
=108453
-105.52
-102.51

=99.50

=96.48

“93.4b
=90.45
=874 iels
=84eub
~81.57
=78458
=75457
-72.53
=69.57
“bb2586

~63¢55
=60455
=57.53
~54452
=51.51
-48450
“45447
~42.46
~39.46
=36440

-28478
-21.11
=13. 44
«5.84
1.72
9.18
16458
23483
38,05
51.73

64e84
77+36
89431
100.72
111.61
122404
131,96
141449

ENTHALFY

JI/6

-170.02
-169.3%
~166,09

-162480
=-159.52
=156.24
-1562.97
-149.71
~1464456
~14342)
~139. 9%
~136.73
=133.5C

=130.28
=127400
=123.85
=1206Y
=117+43
=11le2
-111,04
~107.+85
~104,88
=101.47

=-98.29
~95,10
=-91,91
-88.7%
-85.53
-B82+33
=79« 12
=75.91
=72.7¢C
“b9et7

-6b6bs24
~63.01
-59.78
=56458
“53.45
=50.22
~45497
43474
“40e4E
=~37.19

=33.91
=30.65
“27434
“24403
=20473
=17e41
=14.07
~10.7%

=7.40

=4e01

450
13412
21.80
30.45
39.21
47.91
56450
65426
82.48
99+42

115.97
132406
147.68
16278
177.36
191.45
205.0%
21816

84

ENTROPY

376~

2e122
20132
2.183

24242
24294
2,345
2.394
2.0441
20487
24531
24574
2.€16
2.€57

2,697
24736
2e77n
2.811
24847
2882
2.916
29538
2.983
3.015

3.046
3.077
34108
34137
3e187
3.196
3eZh
3.252
3e27d
36307

34333
34359
3.385
3,016
3et35
3.459
Jet34
3.508
34532
3.555

3.578
3eB31L
3.620
3s€6?
3.669
3.691
3.713
3734
3.755
3777

34829
3.881
3.931
3.980
44028
Le074
44119
4s163
4o247
he326

44399
4olbB
4.532
4,591
Ge 646
4e697
4.745
4.789

Cv
J/G-K

1.115
le1ls
l.206

1,093
1.099
1.082
1.073
1,064
1.054
1.045
1,035
1.026
1.016

1.006
«997
«987
«9738
«969
.« 96
« 951
-+ 343
+3306
«929

923
«917
e913
2903
« 606
«5G3
«901
+900
« 899
«897

B89+
»888
877
853
«858
+856
«853
«851)

«8L3

o740

+735
o731
2726
719
«711
+701

¢p
J/76-K

1,033
1.652
1.648

1,644
l.640
1.636
1.632
1.629%
1.626
1.622
1,619
1.610
l.613

1,010
1.607
1.605
1.602
1.600
1.59%
1.536
14595
1.5%4
1.593

1.593
1.593
1.594
1.936
1,598
1.601
1,504
1,607
1.518
1.613

lebls
lebl3
1.607
1.593
1.611
1.615
1.020
1.628
1. 636
1.640

1.643
Lebu7
1.548
1.651
1.653
1.657
1,662
1.667
1.673
1,685

1.715
1,730
1,741
1.742
Le741
1.739
1.736
1.730
1.710
1.5678

1.635
1.588
1.537
1.485
1.433
1,361
1,332
1.287

VILOCITY
OF SOUND
M/S

1201,
1199.
1168,

1177,
1186,
1155,
Alatb,
1134,
1123,
1113,
1102,
1091,
1081,

1070,
1J59.
1068
1037,
1026,
1015,
1333,

392,

380,

363,

9558,
Glte
332,
319,
906,
894,
331,
868.
8554
842,

830,
318.
808,
800.
790,
773,
768,
757,
7al.
736,

725,
715.
704,
634,
634,
674,
664
655,
645
634,

606,
583,
563
St
5264
510,
495,
481,
458,
439,

425,
416.
410,
407,
405,
406,
407,
409,



TABLE vIa., THERMODYNANIC PROPERTIES OF OXYGEN

300. BAR ISOBAR

TEMPERATURE VOLUHE LSOTHERMH ISOCHORE INTERNAL ENTHALPY ENTROPY Cy cp VELOCITY
OERIVATIVE OERIVATIVE ENERGY OF SOUND

K cn3sc BAR=CMS/G BAR/K J/76 JIG J/6=K Jr76=K JI6=K H/s

* 57,729 27569 977248 39,93 -191,856 -169,22 2,122 l.116 1.652 1203,
58. » 7555 9742.9 39.75 ~191.43 -168.77 2.430 1.115 1.652 1201,
6d. «7602 9523.2 38.51 =-188.28 =165.47 24186 14207 1.667 1190,
62, 7649 930449 37.34 -185.13 =-162.18 2,240 1.109 1,643 1179,
64, +7696 908841 36424 -181.93 -158,9C 2.292 1.991 1.639 1168,
66, 7743 887246 35.20 ~178.85 =155.62 24342 1.083 1.635 1158,
68 «7791 465845 34s21 -175.73 =152.36 2,391 1,674 1.632 1147,
70, «7839 84460 33.26 -172.61 -149,10 2.438 1.065 1.628 1136,
T2, «7888 8235.0 32435 =169,51 ~145.64 2etBh 1,055 Ll.n25 1125,
Th, o 7937 8025.8 3L.47 -166.41 -142,60 2,529 1,646 1.621 1115.
-0 « 7986 78134 30463 -163,32 ~129,36 2.572 1.936 1,618 1135,
78, «8037 7613.0 29.81 =160.,23 =136.12 24610 l.027 1,c15 1094,
80. «8088 740947 29.02 -157.16 ~132.90 24655 1,017 1,612 1034,
82. +8139 7208.7 28.25 -154,09 =129.65 24695 1.007 1.609 1973,
Bl «8191 7010.1 27.50 =1534,03 “126.45 2.733 «998 1.626 1062,
86, e82hy 6581Ls2 26477 ~147.98 ~123.25 2,771 «983 1.603 1051,
88e 8298 6621.0 26406 “l44.34 =120.05 24808 «973 1.600 1340,
90. 3353 543048 25436 -141.91 =116.65 248480 «97. 1.5338 1329,
92. 8408 624346 24458 -138.88 =113.65 2.879 «961 1.596 1018,
EL N « 8465 60596 2402 -135.86 “110G.4b 2,913 +353 1,594 1007.
96, «8522 5879.0 23.37 -132.84 =-107.286 2.947 G5 1.543 395,
98, «8589 5702.0 22473 =129.83 =1044009 24984 «937 1.531 3644
100, «3639 55268.5 22411 ~126.83 =100.91 3.012 e931 1,591 972,
162, «87040 535848 21450 -123.,83 =97.73 3.0%3 « 92 1,390 960,
104, +8761 5192.9 20.90 =120.83 ~94455 3,067y +913 1.591 I3,
106. 8823 503140 20.32 -117.83 -31.3¢ JoiCt eYly 1.531 936,
108. 28887 467348 19475 ~114.84 -88.1¢8 3134 °« 913 1.533 923,
110. «8951 47191 19.19 ~111.85 ~B4.59 3,163 «907 1.595 911,
112, +9017 456943 18,64 ~103.85 =81.80 3.192 2905 1.597 898,
114, «9084 B423.5 18.10 -105.85 ~78.60 3.221 ¢ 903 1.002 835
116, «9152 42818 17.58 =-102.8b =75.4y 3,248 «9u2 1634 872,
1184 «9221 Llihed 17407 “99,.,485 =72.1Y 3.276 o901 1,007 860,
120. «9292 401042 16458 =96435 -68.927 3.303 »89 3 1.509 au7.
122, «9364 3880.0 16410 =-93.84 =65.75 3.330 » 396 1.5810 835,
124, «3433 3753.4 15463 =90e84 =b52453 34356 «033 1,609 824,
126. +9513 36301 15.18 -87.85 =59.31 3,381 «879 1.802 B4,
128, «9589 3509.9 lbelu -8u.88 “56.11 3.507 «d5) 1.588 305,
134. +9669 3394.6 14,43 =82.00 =53.00 Jendl «860 l.600 736,
132. « 93744 3276.3 14.02 -79,03 =43.73 3.459 857 1.833 ?65.
134, «9832 3171.9 13.03 =764.04 =46450 3e430 + 0854 1.613 774
136, +9916 305844 13.26 -73.08 ~43.33 3.503 «851 1.0219 763,
138, l.0u03 295647 12.90 =73.08 ~40.07 3.527 «8463 1.626 753,
140, 1.0091 2853.7 12455 =67.39 =3b.82 3.551 L] 1.632 Tu3,
162, 1.9182 275448 12.19 =6u.03 =335% 3574 o tlel 1.635 7324
lbu, 1.0273 2657.8 1184 =61,12 =30.3u 3.597 B3 1.£38 721.
146. 10369 2567.7 11449 =58,12 =27.01 3.619 «832 1.639 7ile
148, 1.0467 2479.0 11.15 =55,12 =23.72 Jebu2 s02-~ lebll 701.
150, 1.0567 2394.9 10.82 =52413 =20443 Jebou «82- 1.643 691,
152, 1.0670 2313.3 10454 “49, 14 “17.13 3.666 820 letbn 542,
154, 1.077e 2232.1 10.20 =46415 -13.82 3.707 816 1.659 572,
156. 1,0684 2153. 4 9.91 =43.1b =10.51 3.729 «313 1.650 652,
153, 1,299 2078.3 9.2 =408 -7.20 3,750 a0l leodl 653,
1ol 1e1106 2Ld3.9 9435 =37.10 ~3.83 3.771 «812 1.073 ou2a
lo5. 1.1403 1837.8 8.66 ~29.59 be62 3.823 «827 1.702 815,
173, 1.1719 1685.9 8.02 =21.99 13417 3ed74 «826H 1.716 532,
175. 1.2057 1650.9 Tatta ~lued 21477 3.92% Y-} 1,724 572,
184 1.2415 1427 o & 6.89 ~be87 30437 3.972 e 8l 1.726 553,
185. 1.2799 1320.5 v, 37 e00 39.0L 4,020 o791 1.722 536,
190, 1.32u7 1225.4 5.30 7.93 47e61 4o (65 o773 1.714 5208
1495, 1.3639 114443 Sektb 15,23 56420 4.110 « 763 1.71% 505,
TN 1e+495 1075,3 5.07 22448 6ha7b 4e153 o7B. le71L 492,
210, 1.5078 569.5 4437 36.56 81.79 we237 750 1ev92 469
2290. leB1lhl 899.0 3.80 S0e1l 98.5¢c 44315 o7l 1.564 au .
230%. 1.7260 £59.2 3,33 63,19 114499 40388 o741 1,624 w3,
243 1.8439 839.5 2.94 75.068 130.9%9 4et56 «738 1.%89 w2l
250, 1,9643 835.8 2463 874,03 labe5b 4.513 « 730 1.533 917,
2606, 2.0861 b43.1 2437 94,06 lblebb Le578 «732 1,435 #1li.
270, 2.2082 858,7 2,15 109.93 176,24 L.E30 a727 L2335 L124
284y 243302 880,7 1.96 120445 190.3¢ 4eb85 «7283 1.38% 4ile
230, 2.4509 906.2 1.8¢ 130,47 203.99 “e733 o712 1.333 +13.
303, 2.5780 C3bate 1.67 140.4b 217.16 44777 «703 1.293 wive
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TABLE vIa. THERMOOYNAMIC PROPERTIES CF OXYGEN

350. BAR ISOBAR

TEMPERATURE VOLUHE ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

DERIVATIVE DERIVATIVE ENERGY OF SOUND
K cH3so BAR-CM3/G BAR/K 376 Js6 J/76=K J/G=K J/6=K H/S
* 58,276 «7532 9947 o4 39.97 ~191.58 =165.21 24126 1.119 1.650 1211,
60, «7572 976142 38,90 ~188,87 -152437 24174 1.113 1.646 1202.
62, «7618 954be5 37.73 ~185.74 -159.08 2.228 1.105 1,641 1191,
buas « 7664 9333.2 36.63 ~182.63 =155.8C 2280 1.097 1,637 1180,
66, #7710 9121.2 35.59 ~179.52 -152.53 24331 1.088 1,633 1170,
68, «7750 891048 34.59 ~176.42 -149.27 2.379 1.073 1.629 1160,
70 «7803 87014 33.64 ~173433 =146,62 24427 1.073 1,624 1149,
72. 7851 8493.8 32.73 ~170.25 ~142.78 2.472 1.061 1.620 1139,
T4, 7898 8287.9 31.686 ~167+i8 =139.54 24517 1.05% 1.617 1129,
76, e 7946 8{83.8 31.01 ~164,12 =136431 2.580 1e042 1,013 1119,
78, +7995 788147 30,20 ~161.07 -133.09 2.602 1.032 1.609 1108,
84, «BU bk 76681.6 29.61 ~158.03 -129.87 2,642 1.G23 1.605 1098,
82, «8094 748367 28,64 ~154.99 =126466 24682 1.9013 1.b02 1088,
84, «B145 728843 27.89 ~151.97 ~123.46 22720 1,004 1.598 1077,
86, »8196 7095.4 27.17 ~148.95 =-120.27 2.758 «994 1.595 1067,
83, 8248 £905.2 26.46 “L45,95 -117.08 24795 +385 1.592 1056,
9. «830¢ 6717.8 25,77 -142495 -113.90 2.830 «976 1.589 1046,
92, +8353 6533.5 25,09 =139%.96 -110.72 24865 « 968 1.587 1035,
S4. 28407 6352.3 24443 ~136.98 =107.55 24899 ¢ 960 1.508% 1024,
96, «B462 617443 23.79 ~134,00 -164.38 24933 «952 1.582 1013,
9b. +8518 5999.48 23.16 ~131.03 -101.22 20965 945 1.5840 1002.
10u. «8574 5828.8 22.54 -128.37 -98.00 24997 «938 1.579 991,
102. «8631 5661.5 21494 -125.11 =94.9C 3.028 «932 1.578 379
104 » 8690 5497.8 21,35 -122.15 -91.75 3.059 «927 1.578 967,
1ube <8749 5338.0 208.77 -119.21 =~88459 3.£89 922 1.578 956,
108, «8809 518241 20.21 ~116.27 -85.44 3,119 «919 1.579 by,
110. #8870 £030.1 19,65 ~113.32 -82.28 34148 916 1.580 9324
112. 8932 488240 19.11 «110.33 ~79.12 3.176 e914 1.582 919
116, «8995 4737.8 18.58 =107.43 =75.95 3.204 « 912 1.534 907,
116. +9059 459746 18.07 =104 48 72478 3.232 «911 1.587 895,
113 «9124 4t61.2 17.56 ~101.53 ~69.60 3.259 «910 1.589 883,
120. «9199 4328.7 17.08 =98.58 -6beb2 3.286 «303 1.591 371,
12z, 9257 419947 164606 -95.63 =63.24 3. 312 *+905 t.531 859,
1244 «9325 467403 16414 -92.,69 -60.05 3.3328 « 893 1.588 348,
ilov. «9395 3952.1 15,69 =89.76 -56,88 34363 +888 1.581 839.
128. 9465 38331 15.26 -86485 ~53.73 3.388 863 1.565 831,
136. 29539 3722.9 14,97 -84,06 -50.67 Jel12 + 568 1.581 823,
132. «9613 3607.5 1457 ~B81.16 “67.51 32436 »865 1.583 813,
134, «96930 35G0.8 14418 -78.24 ~44,32 3.450 «861 1.583 802,
136, #3765 3390.7 13.81 =75.35 ~41.17 3.483 +858 1.587 792,
138, « 9845 3287.7 13.46 =72.43 -37.98 3.5086 « 854 1.591 783,
160, «3925 3185.5 13.12 -69.53 -34.80 3.%29 « 8651 1.59¢6 773,
142, 1.0007 368743 12.79 -66.62 ~31.59 34552 847 1.600 Toh,
luy, 1.0089 2992.7 12,46 “63. 74 ~28el2 3e574 +843 1.603 754,
146, 1,0176 2901.1 12.11 -60.81 -25.20 3596 «833 1.604 745,
148, 1.0264 2811.7 11.77 =57.91 ~21.99 3.618 835 1.603 735,
153, 1.0353 2727 44 11.45 =55401 -18.77 3.6L0 «B31 1.603 726,
152, Leluss 264541 11.13 ~52,11 =15.56 3661 «827 1.606 716
154, 1.0539 256244 10.83 ~49,22 -12.33 3.682 «823 1.605 707.
156. 1.0633 2479.4 18.53 =464 34 =9.12 3.703 2819 1.609 6398,
158. 1.0730 240642 16.25 =43446 =5.90 3.723 + 816 1.611 689,
1By 1.0828 2333.2 9.98 =40,54 =2.64 3,744 +818 1.620 680,
165 1.1086 216340 9433 =33.26 5454 3.794% +832 1.649 655,
178. 141358 20064 8.70 =25.95 13.81 Je Bk «831 1.658 633,
175, 141645 186746 Ba11 =18466 22409 3.892 «821 1.657 614,
1490, 1.1946 174145 7.58 -311.46 30435 3,938 « 808 1.656 597.
185, 12265 162841 7.07 -k, 30 38463 3.984 «796 1.650 581,
193, 1.2600 1525.6 6460 2.7% 46486 4.028 «783 1.644 5664
195, 1.2951 143446 6,18 9.73 55.086 44070 773 1.637 551,
230, 1.3319 135546 575 16.61 63,23 4e112 «765 1.631 538,
210, 1+4105 1228.2 Sl 30,12 7949 4,191 « 763 1.619 514,
220, 1.6948 113641 Gobh 43,23 95.55 4.266 747 1.600 493,
230, 145845 1073.9 3.93 55496 111.42 4e336 743 1.574 w77,
240 1.6780 103547 3.51 68,26 126,99 4ebD2 o741 1,543 46he
250, 1.7748 1013.6 3.15 80.15 142.26 HBelki65 739 1.509 4554
26J. 1.8735 1003.6 2.85 91.60 157417 4,523 736 YA 4aB,
27a. 1.9735 16085.6 2.60 102.63 171.71 44578 «732 1.436 Ghbe
280, 20743 1015.1 2438 1134727 185.87 4.630 «726 1.396 442,
290. 21749 1031,.3 219 123,51 199464 44678 «719 1,356 bal,
302, 242749 105244 2.02 133.37 212.99 4.723 o711 14345 G4l
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TABLE VIa. THERMODYMNAMIC PROPERTIES OF OXYGEN

406. BAR ISQBAR

TEMPERATURE VOLUHE ISOTHERHM ISOCHORE IRTERNAL ENTHALPY ENTROPY Cy Cp YELOCITY

- DERIVATIVE OERIVATIVE ENERGY OF SOUND
K CK>/6 BAR-CHS/G BAR/K i 16 J/76-K J/76-K J/6=K N/S
* 58,819 <7517 10120.9 40,01 -191.28 ~161.21 2.130 10123 1.648 1219,
60. «7543 999545 39.29 =189, 46 =159.27 24163 1.113 1. 645 1213,
62. 27588 9784.2 38.11 -186.34 -155.98 2.217 1.118 1.640 1202,
64, +7633 957442 37.01 ~183.2% -152.71 24269 i.102 1.835 1492.
66. <7678 9365.5 35.96 ~180.16 =149, 40 24319 1.093 1.630 1182,
68. 7723 9158.1 34497 =177.08 -146.19 2.368 1,084 1.626 1172,
740, 7769 8952.2 34.02 -174.02 -142.9% 2,415 1.075 1.621 1162,
72, #7815 87677 33.11 =170.96 -139.70 2.461 1.066 1.617 1152.
Tae +7861 854449 32.23 -167.92 ~1364%7 2.505 1.056 1.612 1142,
7o, «79048 83u3.9 31.39 -164,88 -133.25 24548 1e 047 1.6G8 1132,
73. «7956 814448 30.57 -161.86 ~130.0%& 2.589 1.038 1.604 1122,
8G. +8003 794746 29.78 -158.85 =-126.83 2.630 1.023 1,639 1112
82, +8052 7752.7 29.01 -155,84 -123.,64 2.669 1.019 1.59% 1102,
85, 8100 756041 28.27 ~152.85 -120.45 2,708 1,003 1.592 1092,
86, +8150 7370.3 27.55 149,37 -117.27 2.745 i.000 1,588 1082.
88, 82040 7182.5 26484 ~146,89 -1164,09 2.782 «991 1.585 1072,
90. « 8250 6997.8 26415 -143,93 -110.93 2.817 +983 1.581 1061,
92. +8301 6816.0 25.48 -140.97 -107.77 2.852 374 1.578 1052,
94, +8353 6637.2 26.83 ~138.03 -104,.61 2.686 966 1.575 1060,
96. +8406 6462.7 24419 -135.09 ~131,46 2.919 «959 1.573 1030,
98. +84L59 62894 23.56 =-132.16 -98.32 24952 + 952 1.571 1019.
100. +8513 612046 22495 -129.23 -95.18 2,983 2945 1.569 1008,
102. +8568 5955.3 22.35 ~12643) -92,04 Jeuvlb +939 1.568 997,
104, +8623 5793.6 21.77 =123.40 -88,91 3.045 «93+ 1.567 986,
lobe 8680 5635.7 21.19 ~120.49 -85.78 3.075 «930 1e507 974,
108, »8737 S481l.b 20.63 =117.59 -82.6% 3.104 927 1.567 963.
110, «8794 53%'.0 204,89 “114.68 ~79.51 3,133 «924 1.568 951,
112, +3853 EFS- LR 19.55 -111.78 ~76.37 3.161 922 1.56% 333,
llb,. «8913 5GLl.6 19.03 ~108.88 -73.23 3.189 «921 1.571 928,
116. 8973 490247 18.52 -105.98 -7G.09 3.216 »920 1.573 916,
118, «9034 47674 18.02 -103.907 ~66,94 3.243 «919 1.575 904,
124, «9096 46359 17.54% -100.17 -63.78 3.270 917 1.576 852,
122. +9160 4507.9 17.06 “97.27 -60.63 3.296 «914 1.576 239
124. « 9224 4383.4% 16.64 -94,37 ~57.48 3.321 903 1.572 371,
12v. 92386 426241 164,16 “31.649 ~5443% 3e346 - 897 1,56 862,
124. «9354 414349 15.73 -38.6% -51.22 3,371 875 1.567 854,
133. « 3423 4039.0 15445 -85.92 ~48.22 3.39 +877 1.560 863,
132. +9492 392447 15.06 -83.07 ~45.11 3.418 873 1.560 a38,
134. «35¢3 3817.0 14.68 -80.21 41,96 Jotetsl +8643 1.560 828,
136, + 9633 3711.6 16432 “77.39 ~38,86 Jouble ¥-1-13 1.561 319.
133, 9746 360648 13.97 =74,5% ~35.71 34567 863 1.563 813,
1ol «97 80 3505486 13.64 ~71.71 -32.59 3.510 «855 1.566 801.
142, 9855 34048.1 13.31 -68.87 =29.44 3.532 +852 1.570 792.
1ub. «9931 3316.2 13.00 -66.09 -26.33 3.554 843 1.572 78%.
lep. 1,001u 3z22.5 12.68 -63.20 -23.16 3.576 « 845 1.575 775,
1u8. 1.v089 3132.0 12.36 ~60,37 -20.01 3.597 «BLL 1.576 7664
1580, 1,0171 3047.2 12.03 =57.54 -16,6% 3.€18 «337 1.574 757.
152, 1.0254 296346 11.71 =54,71 -13.7L 3.039 «833 1.572 748,
154, 1.0333 287945 11.42 -51.8% -10.5% 3,660 82 1.573 739.
156, 1.0623 2794.5 1i.12 ~49,190 =7.51 3.680 «825 1457+ 730,
158, 1.05140 272143 13.83 ~46es 30 ~4.202 3.700 «822 1.574 722,
léu. 1.3598 2651.1 10.56 ~u3.4b -1.07 3.726 X-r49 1.580 713,
1p3, 1.0827 2t7ben 9.91 =36.40 6e91 3.770 «833 1.636 689,
174, 1.1067 23154 931 -29.31 14,55 l.818 «036 1.616 669,
175, 1.1318 2173+8 8.73 -2¢2.25 23.02 3. bbb 820 1613 651,
18us 1.1580 264547 8.19 =-16.27 31.05 3.910 «813 1.600 635,
1835, 141655 1927.1 7+69 ~3.35 39.67 3.953 800 1.598 620,
199, le21tl 181343 T.c2 =1.53 47,03 3,990 o733 1.591 CHEN
195, 1.2439 1720.9 6.70 S.20 54496 4.G37 777 1.583 592.
204, 12749 16343 6437 1le8% 62,84 “.l77 «769 1.575 579,
219. 13408 169d.2 Seob 24491 78.5¢6 Lat5t 757 1.563 555,
220. 1.4108 1382.5 5402 37409 94,08 ~e226 e 755 1.543 53u,
23u. 1,050 1306.2 Leb9 50.03 1y9.ut GecIn 756 1.3 517,
Cvue 145626 1245.2 5¢G3 62.17 124,68 44359 AT 1.508 502,
252, Leo~3l 12038.1 JeEn 73.33 139.0% 4et20 AT 1.432 »91,
2690, 1.7252 11682.38 3.31 85. 3. 156,31 wel?3 o734 1,455 %33,
274, 1.4030 117143 3.u2 36433 168,71 4.532 «735 1,425 “?7.
26y 1.8939 1loa.? 2.7% 137.3¢ 182460 “.£93 « 732 1.39~ w72,
295, 1.9793 11753 2457 11764 196457 4,032 o724 1.300 470.
303, Z.0048 118345 2438 127442 213.00 L.677 o717 1.32% 469,
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TENM

.

450

PERATURE

K

59,358
60,

8u.

82,
B4,
86.
83,
33,
92,
EL
96,
98,
103,

102.
10%,
1d6,
1084
110,
112.
114,
116.
118,
120,

122,
126,
120,
128,
133.
132,
134,
136,
138,
143,

142,
104,
146,
148,
150,
152,
154,
156,
158,
1860,

165,
170,
175.
180,
185.
190.
195,
20a.
2140,
223.

239,
240.
250,
260.
270.
280,
29a.
300.

gArR IS03aR

VOLUHE

cudre

7561
7515

7559
7603
WT647
+7691
7736
7731
27826
7871
«7917
«7964

«8011
«3858
«8106
+315%
«8203
8252
«8302
+8353
8404
28456

+8508
+»3581
«8615
+3669
+3724
+8730
»8837
+»389%
+8952
+9012

«J670
w9131
+»9192
«9254
«9319
«9383
+9449
+9514
«9533
9651

»9721
«97290
«9863
»9337
1,3612
1.,0088
1.3165
1.0242
140328
1.0401

1.0609
1.0824
1.1049
1.1282
1.1525
1.1777
1,2037
1.2366
1.,2874
1.3476

1.4108
1.4772
1.545%9
1.6159
1.6a77
1.7605
148343
1.3085

TRO-PHASE BOUNDARY

TASLE Vl1a. THERMOOYHAMIC PROPERTIES OF SXYGEN
LSOTHERM ISUCHORE  INTERNAL  ENTHALFY  ENTROPY
DERIVATIVE OERIVATIVE  ENERGY

sAR-CH3/6 BAR/K 376 J/7G /G-
10293,.3 40066 -190.98 -157,23 Te13s
1082642 33.07 -189.99 -156417 24152
10618.1 38.69 -186.90 -152.82 2,206
9811.3 37.38 -163.33 -149.61 2,258
966547 36434 ~180475 -146,35 2,334
94601.4 35,34 -177.71 -143.10 2.357
$5193,5 34439 -174.67 -139,86 2,508
699743 33.87 ~171.6% -136.62 2,69
8797.2 32.69 =168.62 133,40 2,493
8£99.¢ 3L.75 ~165.61 -130415 24538
8LG2,7 36494 -162.01 -126.9b 24578
§266.3 35.15 ~159.63 -123,79 2,618
801641 23,36 =156465 ~120.60 2.658
782641 28464 ~153.63 -117,42 2,696
763845 27.91 ~150.73 ~116,25 2,733
7453,5 27.21 -147.78 -111,09 2.769
7e71.2 26452 -144,85 ~167,94 24855
7091.7 25.86 -141.93 -104,75 2.839
6915,2 25.20 ~139.01 -101.65 2,873
6741.8 24457 -136.11 -38,52 2,906
65710 23.95 -133.21 -95,32 2.938
6604,7 23.3% -136432 -92.27 2,579
6241.2 22,74 ~127443 -89.15 3,031
6Co1.3 22.16 -124.56 -66,03 3.631
5924.3 21.59 -121469 -82.92 3.66¢
5772.,2 21.04 -118.82 79,81 3,690
5623.2 20459 -115.95 -7646% 3.118
5477.4 19.96 -113.69 -73.56 3,167
5336.2 19,64 ~116.22 -70.46 3,174
5198.3 18.94 -107.36 -67.30 3,201
5064.0 18,406 -104.69 -54,21 3.228
4933,3 17.96 ~101.63 -61.08 3.256
48d6.1 17.49 -98.,77 -57.95 3,230
4682.3 17.06 -95,92 -54,83 3.306
4561.7 16.60 -93.08 -51.72 3.330
abh 2 16.17 -30.27 -48.63 3.355
63ut.t 15.91 ~87.61 65,67 3.378
4231.5 15451 -84.81 -42.59 3,498
4122.4 15.1% -82.00 -39.486 3.425
4022.9 16,79 ~79.23 ~36.062 3.067
3915.6 14,45 76456 ~33.32 3.470
3816.0 15412 -73.66 -30.24 3.492
3719.1 13.60 ~70.88 -27.1% 3.514
3630.2 13449 ~68413 -24,07 3.535
3533,8 13.19 -65.3% -28.96 3.557
344149 12.88 -62457 -17.85 3.578
335644 12.57 -59.80 -14,75 3,599
3271.5 12.27 ~57.03 -11.64 3.619
3185.7 11.96 “54.28 -8,53 3,640
3102.7 11.66 -51.55 -5.46 3.660
3026.9 11438 -48.81 -2.37 3.679
2959,9 11411 ~46403 .77 3,699
2780.9 10,46 -39.14 8,59 3,767
2616.9 9.86 -32424 16,47 3,794
247144 9.29 -25.36 24,36 3,840
2361.4 8,75 -38.55 32.22 3.884
2218.1 8.25 ~11482 48,05 3.927
2106.9 7.78 -5.18 u7,82 3.969
2602.6 7435 1437 55453 4,089
1910.4 6.93 7.8% 63.21 4a048
1752.4 6.19 20.56 78,49 4,122
1632.3 5.55 32,99 93,63 4,193
1532.5 5.08 45415 108,64 44259
1461.5 452 57.35 123.52 44323
1411.6 410 68465 138,23 4,383
1374.3 3.75 79.9% 152,66 4.439
1351.2 3oub 9G. 9% 166,89 44493
133646 3.17 101.63 130.85 Ly Bul
1333.8 2.93 112,02 194,55 4,592
13368.3 2472 122.11 207.99 4.637

88

Cy
J76-X

1,120
1.123

1.115
1,167
1,098
1,089
1.08)
1.071
1.062
1.652
1.043
1,930

1.0C%
1.015
1,006
2997
«983
«981
«S73
965
959
e 952

LY
962
«938
e93-
«932
+930
«323
»928
i
926

. 92%
» 313
<907
«387
«385
880
+875
«873
+ 865
861

«857
+ 856
o 84T

+835

«829

739

.721

-
oo
YA
&

1.033
1,036
1,625
1.623
1.618
1,614
1.e09
1,€%¢
1.63¢8
1.595

1.53¢
1.587
1.532
1.579
1.575
1,571
1.563
1,545
1.562
1,500

1.559
1,557
1.557
1,557
1.557
1,538
1.562
1.5€2
1.563
1.56%

1,563
1.559
1.549
1.532
1.563
1.541
1.540
1.5640
1,561
1.5L2

1.544
1.546
1.549
1.551
1.551
1.550
1.549
1,548
1,547
1.550

1,573
1.581
1.578
1.568
1,558
1,549
1.542
1.534%
1.521
1.508

1.496
1.479
1,457
1.436
1.410
1,385
1,356
1.327

VILICITY
OF SO0UND
/5

1227,

1224,

i213.
1203.
119,
1134,
1174,
11b%s
1155,
1145,
1135,
112b.

1116
1196
1396.
1380,
1376,
1066,
1356,
1045,
1935
1325,

1d1a.
JRLEN
992,
981,
363,
958,
946,
335,
924
913,

902,
392,
883,
376
870.
861,
352,
LR
335,
827,

3184
811,
882,
794,
786,
7784
769.
760,
752.
Tt

720,
701,
685,
670,
655.
6424
6284
6164
592«
572,

553
538,
5254
5164
508.
5024
498,
496,



508,

TERPERATURE

100.

102,
104,
106,
108.
110.
112,
11l4.
116,
118,
1204

122,
124,
126,
128,
13G.
132.
134,
136,
138.
140.

142,
1hb,
146,
148
150.
152,
154,
156
158,
160,

165,
173,
175.
180.
185,
150.
195.
200.
210.
22d.

233,
240,
250.
263
270.
280,
290.
303,

BAR ISGBAR

VOLUME
cH3/sG

o Th85
LY ]

27531
o 7574
« 7617

3932

«8988
«9045
9103
+9161
«9223
9283
« 9346
29407
A 9471
+9535

«9600
+9665
«9733
«9801
«3871
#9941
.1.0012
1.0083
1.43156
1.0230

1.0420
1.49616
1.0820
1.1031
1.1250
L.1476
14707
1.1946
1.2448
142977

1.3529
1.4107
1.4797
1.5328
145945
1.6579
1.7227
1.7860

THO~PHASE BOUNDARY

TABLE vIa. THERMODYNAMIC PROPERTIES QOF OXYGEN

ISOTHERM ISQCHORE
OERIVATIVE OERIVATIVE
BAR-CHS/6 BAR/K
1046445 40e11
10453.6 h0a04
10248.6 38.86
10044.7 37.75
984241 36.70
964048 35.70
hi0.7 34.75
926241 33.83
aka9 32.95
8849.5 32.11
3655.8 31.29
846440 30.50
82743 29.73
8086.7 28.99
7901.5 28.27
7718.8 27.57
753847 26.88
7361.3 26.22
7186.8 25.57
70154 24493
6847.0 24431
6681.9 23.71
6520.1 23,11
6361.7 22454
6206.7 21.97
50553 21.42
5907.5 20.88
5763.2 20435
5622.6 19.84
548546 19.33
5352.1 18.8%
5222.1 18.36
509545 17.90
4972.3 17,44
4852.2 17,00
4735.2 16,57
4640k 1beul
4529.2 15,96
44183 15.56
4325.9 15.22
4215.7 14489
4118.0 14457
4021.7 14,25
3936.1 13.95
3836.5 13.66
3743.0 13.37
3656.5 13.27
3570.2 12.77
Ju82.7 12.48
340604 12.18
3325.9 11.90
3261.2 11.61
3078.7 10.97
2914.1 14.38
276247 9.8l
2629.0 9427
2501.8 8,76
2388.83 8.29
227946 Te86
2183.7 Teoltls
2013.2 6.68
1881.3 6.4
176749 Sete7
1682.0 4497
1619.5 4e54
1573.7 bal6
1539.2 3.83
1515.1 3e50
15G2.3 3.28
149841 3405

INTERNAL
ENERGY
476G

=190.67
=190,51

~187.44
~184,39
=181.3%
~178.31
-175,29
-172.28
-169.29
~166,30
-163,33
=-160.36

-157.41
=154,47
-151.55
“148.63
“1a45,72
~142.83
=139.94%
-137.86
-134.20
-131.34

-128,49
=125, 64
-122.80
-119,96
~117.13
-114,30
=111.47
=-108,.64
-105,.81
=-102.98

~10u.16
~97..34
=94.54
=91.77
-89.16
-8b.u0
~83.64
=80.31
“78,17
=75.44

=72.71
=70.01
-67.28
=64,56
~bl.84
-59.13
=5be42
=53.75
=51.06
~43,33

~41.59
-34.83
-28.09
=21.42
“14.83
~8.36
-1,95
4.38
16.82
29,00

40,93
52464
64,12
75430
66423
96.88
187.23
11740

ENTHALFY

76

=153.24
=153.07

-149479
-146452
-143.26
-140.01
-136.77
~133.54
=130.33
-127+12
-123.92
~120473

-117.56
~114.39
-111.23
-108.08
-104.93
-101.80
-98.67
=95455
=92.414
-89433

~86.23
-83.13
=80.03
~76.93
=73.84
=70.74
-67.604
-Blhe5y
~blels3
-58.,33

-55.2¢2
-52+12
-49.,03
~45.96
~43.05
-39.9%
~36491
-33.88
=30.81
~27.77

~2h4712
-21.68
~18.61
=15455
-12+49
=9.42
~6+36
~3.33
=.2€
2e82

10451
1825
26.01
33.73
Llebsz
49.00
56.54
6411
79.06
93.89

108457
123418
137.66
151.89
165498
179.78
193,41
20b.8L

89

ENTROPY

J76=K

24138
24141

24195
2427
2,297
24346
2,393
2,438
24482
2,525
2.566
2.687

2. 646
2.6306
2.721
2.758
2,793
2.827
2.861
24894
2.926
24957

2,988
3.018
3. 048
3.077
3,105
3.133
3.160
3.187
3,214
3,240

3.266
3.291
3.316
3,360
3.362
3,385
3.409
Jou3l
34453
3.u75

Jeu97
3.518
3.539
3,560
3.581
3,601
3.621
3.b6l
3.660
3.680

3,727
3.773
3.818
3.8862
3.904
3e9ub
3.98y
wep22
4.095
Balbl

4,229
44291
4,350
4,606
4e659
44509
4,557
4.603

Cv
4/G=K

1.129
1.123

1,120
le.112
1,103
1.09%
1.085
1.070
1,067
1.057
1.048
14039

1.030
1.021
1.012
1.903
+ 995
+987
«979
«372
965
«959

* 954
+ 949
« 945
942
940
«938
«937
«937
«93b
«335

«932
«927
« 416
« 896
«894
«883
«882
«§7E
«871
«866

«862
«85>
« 855
«851
“843
Ex-L 1%
XY
« 830
«832
« 334

647
« 846
+836
«b28
«810
« 797
«787
o774
o« 764
2757

«753
«751
Tl
766
742
«738
732
« 726

cp
17G=K

1,644
Lo 6lbis

1.638
1.632
1.627
1.621
1.616
1.611
1.6006
1.601
1.596
1,591

1.586
1.582
1.577
1.573
1.569
1.565
1.561
1.558
1,558
1.553

1.551
1.5493
1,548
1.5648
1.548
1.549
1,550
1.552
1.553
1.553

1.552
1.567
1.538
1,528
1.536
1.528
1.523
1,520
1.522
1.522

1.523
1.524
1.527
1.530
1.530
1.539
1.530
1.528
1.526
1.527

1.548
1.553
1.549
1.539
1.528
1.517
1.521
1.502
1,487
1e475

1,467
Let5Sa
1,438
1.417
1+39%6
1376
1,349
1.323

VELOCITY
OF SOUND
H/S

1235.
1234,

1224,
1215,
1205,

953.
962,
331,

921.
911,
303.
896
893.
883,
B74,
366,
858,
851.

qu3.
836,
328.
320.
313,
805.
796
739,
781,
773,

750,
732.
7454
701,
687«
6744
6562,
649,
626,
665

587
571.
557,
547,
533,
531.
520,
523.



Tzh

550,

PERATURE

K

60,425
62,
bl
L-1-2%
63.
70,
72,
Tie
70,
784

Gue
82.
Bl
86,
88
90,
92,
LI
364
93.

100,
102.
134
106.
143,
110.
112
114,
116,
1138,

123,
122.
124
1264
128,
133.
132,
134
135,
138,

145
142,
leb,
146,
1u8e
1504
152,
154,
156,
153

160,
165,
170,
175,
180,
185.
190,
195.
2G0,
210.

2200
230,
240,
250,
260,
270,
2804
290.
300.

BAR ISCBAR

VOLUNE

cudsg

« 7470
« 7563
27546
«7588
7630
7673
7716
«7759
«7802
«7846

«7893
« 7934
«7978
«8023
-1
«8114
«8161
«8207
8254
«8302

+8350
«8398
3447
«3497
8547
«3597
«3b48
«B3700
«8752
38405

«3858
«8911
«3%06
<3021
«3076
3135
«9192
«3251
+»3309
«3369

«3629
* 3491
29552
«9616
29679
« 9744
«9814d
«3876
09942
1.0010

200079
140254
10635
19622
1.0816
1.1018
1.1221
1e1430
1.1646
1.2096

1.2570
143660
1.3573
1+4105
Lokuba?
1.5203
15766
1.6341
1.6922

TWO-PHASE BOUNDARY

TABLE Vvia.

ISOTHERM
DERIVAVIVE
BAR-CMI/C

1063446
10475.7
102747
1067543
987644
9679.0
9u83.1
928845
9695.6
8904eh

671540
8527.6
834244
8159.4
7978.56
780u.7
7€25.3
7452.7
7283.0
711643

©952.8
6792.4
6635.4
6481.7
6331.5
618647
blhlen
5901.6
576543
S€3Z.5

550341
5377.0
5254.,2
513446
5017.9
492b.2
4818.8
4705.9
4621.7
4508,2

441240
4317.1
423448
4131.7
403645
3948.9
3860.9
3771.7
3700640
3621.2

3555.7
3371.3
3209.8
305040
2910.5
2778.8
2665, 4
2552.2
2454,3
2272.0

212647
2604.9
1905.7
1828.9
1778.1
1732.7
1701.4
1679.5
1665.2

ISOCHORE
DERIVATIVE
BAR/K

4015
39,23
38.11
37.06
36406
35,10
34418
33.30
32445
31.64

30484
30.068
29433
28.61
27.91
27423
26.506
25491
25.28
24.66

24406
23047
22.89
22433
21.78
21.24%
20472
2d.20
19.70
19.22

18474
18.27
17.82
17.38
16.95
16.90
16442
16400
15.62
15.29%

14499
14469
14,40
14,10
13.82
1354
13.2€
12.97
12.67
12439

12.10
11445
10.86
10.30
9.76
Geli
8.76
8.32
7.92
[£%%]

6449

INTERNAL
ENERGY
J/G

=190.36
-187.96
=1Bu,92
=-181.,90
-178,88
-175.88
-172.9%
=169.92
~166.96
~164,01

=101.07
-158.14
=155.22
=152+32
-149,43
“146455
~143.68
-140.82
-137.97
-135,13

-132.30
=129+47
=12646E
-123.84
=121.04%
-118.23
=115,43
-112.03
~109.83
~107.04

=104, 24
=101.44
«58466
-95.89
=33.15
-90.50
~87.48
-85, 14
-82.45
=79.75

«77.07
=74.38
=71472
=69.94
~66437
-63.71
-61.03
=58438
=557k
=53.10

=50e41
“43.78
“37.1%
=30.53
«23.98
=17.51
=11.13
-4487
1,34
13.56

25453
37.25
48.79
60.14
71.23
82.09
92.69
103.07
113.20

ENTHALPY

J76

-149.27
-1646,63
143442
-140.1%
-136.92
-133.68
=130eu4d
=-127.25
~124405
-120.85

-117.67
=114450
-111,34%
-108,19
-10505
~101.92
-98.79
=35.68
-32.57
~89a447

~36.37
-B83.28
-80.19
=77.11
=74,03
-70.95
~67.87
~Ebs7H
=ble7y
-58461

=55452
“52463
~4%.35
~46.28
~43.23
-40436
-37.32
=34e25
-31.25
-28.22

~25.21
=22416
=19.18
-16415
=13.14
=10.11
-7.08
~4.06
=1.06
1495

5403
12.62
2C¢25
27.89
35451
43.08
S50.58
58400
65440
80.09

Yheb?
109.08
123445
137.72
151.73
165.70
179.40
192.95
206,27

90

THERMODYNAMIC PROPERTIES OF OXYGEN

ENTROPY

J/G~K

24182
24184
24236
2.286
24335
2,382
2a027
2471
24514
2,555

24596
24635
24673
2.710
24746
24781
2,815
24849
2.682
2,914

24945
2.976
3.306
3.L35
3004
3.092
3.120
3elu?
3.174
3.200

3,226
3.252
3.277
3.301
34325
3,347
34371
3,394
3.416
3.438

3.460
JouB1
3.502
3.523
JeSlts
3.504
3.584
3.604
3.623
Jeb42

340662
3.708
3.750
34798
3.841
3.883
3,923
3,951
34999
44670

4e138
4,202
be263
4,322
4e377
4oet29
4479

Cv
J7G=K

14131
1,125
1.116
1.108
1.099
1.090
1.G81
1,374
1,062
1,653

leQbu
1.035
1.026
1,017
1.009
1.00:
993
«985
2973
0972

«966
+961
958
«952
950
«9u7
e Ghb6
« 945
945
« 945

« Gl
« 941
935
«925
«906
2903
«896
« 889
882
«870

<871
«866
862
+858
«855
«851
«B48
» 845
« 841
«838

+ 840
.852
«858
« 840
+828
«815
+802
«791
«782
769

«761
757
o754
£752
«750
o746
o742
«736
«723

cp
J7G=K

1.643
1.638
1.632
1.8628
1.620
1.614
1.609
1.603
1.598
1.593

1.588
1.583
1.578
1.573
1.568
1.564
1,560
1.555
1.552
1.543

1.546
1.544
14542
1.541
1.541
1541
1.541
1,542
1.543
1.544

1,54
1,543
1.538
1.528
1.510
1.532
145206
1.512
1.504
1.504

1.50%
1.506
1.505
1.507
1.510
1.513
1.51%
1.515%
1.510
1.509

1.509
1,526
1.529
1.527
1.517
1.505
1.690
1.483
1.476
1.460

Lehg
1. 442
1,432
L.419
1.400
1.382
1.362
1.340
1,318

VELOCITY
OF SOUND
H/S

1243,
1235,
12254
1216
1207,
1137,
1188,
1179,
1170,
1160,

1151,
1142,
1133,
1123,
1114,
11J4e
1095.
1085,
1075,
1065,

1055,
1365
1935,
1324,
1014,
1003,
992,
981.
970,
960,

349,
939.
929,
921.
915,
9lu,.
904
895,
888,
880,

873,
866,
860,
852,
845,
838,
830,
822,
815,
808,

799,
777,
760,
Thi,
730.
716,
704,
692,
6804
657,

636,
618,
602,
587,
576
567,
559,
553,
5484



TABLE VIa., THERMOOYNAMIC PROPERTIES OF OXYGEN

600, BAR ISOBAR

TEMPERATURE VOLUKE ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY Cy Cp VELOCITY

OERIVATIVE OERIVATIVE ENERGY OF SOUND
K cu3s6 BAR-CMS/G BAR/K 36 /76 J/6-K J76=K J/7G6=X H/S
* 60.95% «7455 10803.7 40020 =190.04 -145,31 20146 14136 1641 1250,
2. o Th?7 10699.6 39.59 =188.45 ~143.59 20174 1.130 1.637 1245,
bhe «7518 10501.5 38,47 =185.43 -140.32 24226 1.121 1.631° 1236
664 «7560 10304k 3741 -182.43 =137.07 24276 1.182 1.625 1227.
68e «7601 10108.5 36e41 =179.43 ~133,82 24324 1.103 1.619 1218,
78. « 7643 991 3.7 35.45 “176445 =130.59 24378 100394 1.613 1209.
724 « 7685 9720.3 34,53 -173.48 -127.37 2.417 1.085 1,607 1200.
The «7727 9528.2 33.64 =170.53 =124.16 24460 1.076 1.601 1191,
76, « 7769 9337.7 32.79 =167.58 120,97 24503 1.067 1.595 1182,
78, «7812 9148.8 31.97 ~1b4.65 ~117.78 2504 1.058 1.5%0 1172,
80 «7854 8961.7 31.18 -161.73 -114.61 24585 1.043 1.58% 1163,
82, «7898 8776.6 30.61 ~158.83 =111e b4 24,624 1.040 1.579 1154,
84 « 7941 8593 .4 29.67 =155.9% -108.29 2.662 1.031 1574 1145,
86 «7385 841245 28.9% ~153.05 -185,15 2.699 1.023 1.569 11364
1.3% <8029 8233.9 28.24 -150.18 ~102.01 2,735 1.01% 1.564 1127.
90 28073 8057.7 27.56 -147,33 -98.8%9 2.770 1,006 1,559 1117,
92. +8118 7884.1 26.90 =1lhba 48 =95,77 2,804 «999 1.555 1108,
Yue 8163 7713.2 26425 =141.65 -92,67 2.837 «991 1.551 1098,
96. 8209 754541 25.61 -138.82 ~89,57 2.6870 «384 1.547 1089.
98. 8255 7380.0 25.00 =136.01 ~B86448B 2.902 «978 1.54% 1079,
100. «8301 7217.9 24440 -133.20 -83.39 2.933 «972 1.541 1069,
1p2. 28348 7058.9 23.81 =130.40 -80432 24964 «967 1.538 1059.
1ok +8395 6903.1 23,23 -127.61 =77.2% 2,993 «963 1.536 1949,
106, +8463 675046 22.67 -124.83 -T4e17 3.0223 «960 1,535 1039,
108, «8491 660144 22.12 -122.05 ~71.10 3.051 +957 1.534% 1029.
110, +8539 645545 21.59 -119.27 ~58.03 3.080 «955 1.534 1018,
112. .8588 631341 21.06 =116+49 =6b.96 3.107 + 954 1.534 1008,
11, «8638 617440 20.55 -113.72 -61.,90 3134 +953 1.535 3997.
116. 8688 6038.4 20.05 ~110.95 -58482 3.161 ¢953 1.536 987
118, +8738 590641 19.57 -108.18 =55.735 3.187 +953 1.537 976.
120, «8789 5777.1 19,09 =105.561 ~52.€8 3.213 +952 1,537 966.
122, «B8340 5651.5 18.63 «102.64 ~4946¢C 3,239 «950 1.535 956.
124 «8892 6529.0 18418 -99.88 “46453 3,264 « bk 1.530 947,
126. 8944 5609.7 17.74 “97.16 =43.48 3.288 334 1.520 938,
1284 «8997 5293.3 17.31 =94,43 =40445 3,312 «91h 1.501 932.
136 9083 5208.4 17.37 =-91,95 =37.63 3,334 «913 1,530 934,
1324 3107 5141.3 16.88 =89+24 “344606 3,357 « 905 1.517 92isa
134, +9163 49861 16442 -B86.54 =31.56 3,380 « 897 1.505 915,
130, 9219 4911.1 16,02 -83.87 ~28.55 3,402 +889 1. 492 208,
138, «9276 “793.9 15.67 -81,.21 -25.586 Job2y » 881 1.489 900,
14d. +9333 470048 15.37 =78.57 -22.57 3obus «875 1.488 894,
142, +9391 4605.9 15.09 =75+92 =1945b J.ub6 «869 1.488 888,
14w, « 9649 4527.3 14,82 -73.29 =16.60 3,487 + 865 1.488 883,
146, +3509 4420t Lhe54 ~70.66 =13.61 3.508 861 1.492 875,
148, «9568 4323.2 14425 =68+ 04 “10463 3.528 «8538 1.494 368,
153, «9629 H234eh 13.97 =65.41 =763 3.548 «854 14495 861,
152. «9691 wilkye? 13.71 ~62.79 =4.0h 3.5b8 »851 1,498 854,
154, 9753 4053.6 1344 =60s17 ~1.68 3.588 X131 1.501 847,
156, 3815 3999.9 13.17 =57.56 1433 3,607 «Bi5 1.497 a2,
153, »9878 3591543 12.88 =5u,97 4o 31 3.6286 « 802 1.495 B34,
160. » 3943 384644 12,58 =52+30 7436 34645 13 1496 325,
165, 1.0107 3659.9 11.90 ~45.77 14.87 3.691 «857 1,509 803,
170. 1.0275 355645 11.30 =39.23 22402 34736 854 1.508 787,
175, 1e0448 3335.2 10.76 *=32.73 29498 3.780 o Birls 1,507 772,
1892, 1.0027 3180.3 10.24 ~26+29 37.47 3.822 +832 1,500 758,
185, 1.0811 3049.7 Fe72 -19.,92 44495 3,863 2813 1.489 This,
190, 1.3000 2937.1 9.21 =13.63 52437 3,933 ~808 Leu?2 732,
195, 102192 28207 8475 =746 59,69 3.941 « 796 L.458 71S.
2ul. 1.13990 272245 8.3% =135 66.98 3.978 + 786 1.450 709.
210, 1.1799 252844 T.61 1067 81466 LXXLY] w774 1e443 687.
220, 1.2228 23b6b.5 6.90 22446 95483 44115 2765 14426 664,
23a. 12670 224249 6.32 34400 110.02 hel78 «760 1.418 baT,
240, 1.3131 2133.1 50681 45439 12417 44239 +758 1.413 631.
250, 1.3608 2038.1 S5e35 56461 138420 4e296 756 1.405 616.
2bus 1.4098 198545 4453 67.62 152.21 4,351 +753 1.385 604,
274, 1e4596 1929.6 4456 Tasud 165498 bet03 « 753 1e371 594,
280, 1.5102 1893.6 Helb 88.96 179.5¢8 Hou82 YLH 1.351 586,
298, 1.5019 18617 3.95 93,31 133,02 4,500 o740 1. 331 579,
303 1e6142 18373 3.69 139.41 206.26 e Sl 733 1.312 .573.

*  THO=PHASc BOUNDARY 91




TEM

650,

PERATURE

X

bl.479
b2,
6o
[-1-%
58,
70,
72.
The
764
78,

80,

BAR ISO03AR

VOLUNE
chudse

Puh)
e 7451
«7492
7532
7573
7614
« 7655
+7696
7737
«?7779

7821
7863
«7905
« 7947
« 7994
«8033
«8077
8121
«8165
«82u9

28254
«8300
e8345
«3391
«8437
+8uBu
+8531
+8579
«8627
«8675

«8724
«8773
«8823
+8872
«8923
«3977
9029
«9682
#9136
«3189

*Y244
«9299
9355
o9h11
<467
«9525
9583
«9641
«9701
«+9760

«9821
« 9974
1.0133
1.0294
1.0460
1.0630
1.0807
1.0983
101167
1.1542

11934
1.2339
1.2758
1.3189
1.3638
1.4089
14550
1.5019
1.56492

THO=-PHASE BOUNDARY

TABLE Via.
ISOTHERM ISOCHORE
OERIVATIVE DERIVATIVE
BAR-CH3/G BAR/K
109717 40.25
1092046 39.95
10725.1 38.82
1053040 37.76
103372 36,75
1045540 35.79
9953.3 34.86
976442 33.98
957640 33.12
934943 32.30
920t 31,51
902143 30,74
866042 29,99
866141 29.27
BLdbat 28.57
831440 27.88
813841 27.22
796848 26457
780242 25.94
763845 25432
74777 24s72
7319.9 24413
716543 23456
7613.8 23400
686545 22445
672045 21.92
657847 21046
664043 20,89
6305.2 20439
617344 19.90
604449 19,43
5919.5 18447
579743 18.51
567842 18.08
556240 17.65
548240 17.70
5377.3 17.27
525946 16481
5194.7 16.37
507345 16401
498342 15469
488940 15442
481u.2 15448
4703e1 14493
4603.9 14.69
451347 Lhet2
462243 1,10
432943 13.87
426445 13.61
421140 13436
412641 13,08
39451 12436
3606.5 11.71
361949 11.18
34574 10.67
33150 10.18
320443 9468
308543 9.20
2988.5 8.72
2782.1 8401
2599.0 7.32
208145 6470
236448 6.18
224640 5.72
2194,8 5.29
2128.2 4491
2096.2 4e57
206748 4426
2013.2 3.99

INTERNAL
ENERGY
J/6

-189.71
-188.93
-185.92
-182.93
-179.96
=176.99
-174404
~171.10
-168.18
-165.27

~162,37
=159.49
-1564.61
“153.75
-150.30
=1484907
=145.26
~142,43
~139.63
=136+ 84

=134405
-131.28
~12d+51
=125.75
=122+99
=120+24%
~117.49
=114, 74
~111.99
=109.,25

=106450
-103.78
-101.33
-98431
=95.62
-933.21
=90.52
-87.84
-85.18
«82+56

=79.95
-77.34
~The75
~72.16
=69.58
«66498
~6le 0
~651483
-59,25
=56.68

=5he Q5
=47.60
-41.13
34473
~28+39
-22.11
=-15.89
~9.80
=377

8.06

19.70
3i.11
42435
53.43
64438
75.09
85464
95.92
105.99

ENTHALFY

J/G

=141,35
-140,49
-137.23
-133.97
=130.73
-127.50
-124.,29
~121,.68
-117.89
“114,74

=111.54
-108,38
-105.23
-102.,89
-98,97
«95,85
=92,74
-89,65
-B864586
-83.43

-80.4C
-77.33
-74,27
-71.21
-68,.15
=65.03
~62e0k
-58,96
=55,92
=-52,.8EF

~43.8C
46,74
-43.68
~40,64
-37.63
-34,85
~31.83
~28,.80
~25.80
=22.83

-19.87
-16.90
~13,94
-10,99
-8,04
-5.08
=2.12
83
3.8%
6,75

9.79
17.26
24,73
32417
39,60
46,99
56435
61,59
68.82
83.08

97.27
141,32
125.28
139.16
153,03
166467
180,19
193454
206469
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THERHODYNAMIC PROPERTIES OF OXYGEN

ENTROPY

J/7G=K

24150
2,164
2,216
2,266
24310
2,361
2e4i5
2eb5u
2,493
24534

2574
2.613
2,651
2.688
2.724
24759
2,793
2.826
2.859
2.891

2,922
2.952
2.982
3.011
3,060
3.068